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WATERS OF WESTERN INDIA. 

Part II. — Konkan and Coast. 

{By a Mtmber of the Society.) 

The region of the present paper is included, roughly speaking, 
between the 16th and 21st degrees of North Latitude and between 
the watershed of the Sahyadri Kange^ with an average elevation of 
about 3,000 feet (rising in places to 4,500) and the outer line of sound- 
ings, where they increase suddenly, though very irregularly, at 
a distance of about 60 nautical miles from the coast. 

The mountains, the coast, and the line of deep water are pretty 
nearly parallel, running from south-east to north-west, with a slight 
westerly divergence in the coast-line and a more marked one in 
that of soundings. 

The whole region forms the face of the Deccan trap area, descend- 
ing westwards into the ocean by a series of the terraces or steps 
which characterize this formation and have given it its name 
(trappa=step in Swedish or Danish). 

Fresh and salt water are so much mixed up in parts of this region 
that it is convenient to take the whole together in rough notes like 
the present. 

Between the crest of the Sahyadris and the edge of the series of 
cliffs which form most of their western face is a narrow highland 
zone called the " Konkan-Gh^t-Mat^," or ^^ Konkan on the top of the 
ghats." **]VKt^" in Maratha means the top of anything, from a skull 
to a mountain, whence, for instance, Materan ("The jungle on the 

hill-top"). 

The longest torrent of the Konkan- Gh^t-Mat£ Is probably the 
Kumbhe nullah, with a course of &xe miles ; and I suppose that the 
little tank at Khandala is its largest sheet of standing water. The 
torrents, which are very numerous, generally contain water here and 
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there throughout the year : in potholes under falls, or at spots where 
springs occur in their beds. 

These are inhabited by characteristic httle fishes ; loaches (Nemachili) 
and mountain carps {Discognathi), There do not seem to be many 
species. I could only distinguish two loaches and one cyprinoid 
amongst many hundred specimens collected from every spring and 
stream in the basin of the Savitri, The cyprinoid seems to have the 
characters of Dr. Day's Discognathis (olim Ilayoa) modestiiffy 
a species which he bases upon two specimens in the Calcutta Museum^ 
and supposes to belong to Northern India. Lieutenant Bea^oin 
remarks on its similarity to his Dicognathus macrocki9\ 

One of the loaches is apparently Nemachilvs rupelli ; the other 
I could not identify. All three seem to hve chiefly on green water 
mosses coating the stones of the streams ; but they are probably pretty 
omnivorous. They form a sort of Alpine club ; there is no tiniest 
spring that does not hold them ; and the hillmen all maintain that 
they ascend by leaving the rivers during the rains, and literally 
climbing up the mountain sides at that time streaming with water. 

From some experiments that I made, I think that this extraordi- 
nary statement is probably true. The most remarkable other 
inhabitants of the Ghit-Mata waters are certain highland periwinkles 
(Cr€mnoconchi)j whosd resemblance to the Marine Littorinoe (which 
people buy by the pint and eat with pins) has given rise to conjec- 
ture that they may be descended from "winkles" that inhabited the 
Gh&ts when these were washed by a prehistoric ocean. They seem 
to sleep in concealment during the dry weathtr, and come out in 
swarms in the rains, when some of the hillmen collect and eat them. 
The tiny fishes that I have mentioned, averaging perhaps an inch and 
a quarter in length, furnisli little food ; and accordingly we have 
here no aquatic mammal and few birds to notice. The Three-toed 
Kingfisher {Get/.v tridactyla) is the most characteristic. Halcyon 
leucocephalus and smyrnensis occur, and probably the rare H, 
pile ta and chloris. Alcedo hengalensis is common ; and perhaps 
Alcedo heavani may be found hereafter. 

The ubiquitous Paddy-bird and " Did-ye-do-itj" and the smaller 
Sand-pipers, frequent the streams ; and the few and small tanks are 
used as resting-places by migrating Ducks and Teal. 

The rivulets of the Konkan-Gh^t-Mrfta fall over the black cliffs of 
the Gh&ts in innumerable cascades, separated by the terraces which 
run along the face of the mountains. Down to about 500 feet above 
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sea-level there i« no change in their population ; but here we find 
a tiny prawn associated with the loaches and Discognalhus modestus ; 
and below this we come upon Discognalhus lamta and a number of 
small Barbel and Carps, mostly, I suppose, fry of large species. Near 
the same level we begin to get a small Murrel ; and at the next step 
downwards the torrents unite to fwm small rivers, flowhig through 
valleys of which the bottoms are usually under rice-cultivation. 

These rivers very much resemble those of the Western Deccan 
described in my last. paper; but before they have time or space to 
unite and form important channels, they meet with the salt water. 
Probably no river of the Konkan has a perennial fresh-water stream 
fifty miles long. 

There are however many deep potholes under falls ; and in some 
places long reaches of still water are formed by natural trap dykes 
crossing the streams or by artificial dams. 

Some of the valleys are mere gorges ;. others are of considerable 
width ; and these latter have usually flat bottoms, and appear to 
have been lakes within (geologically) recent times. Many of my 
readers are probably familiar with the theory that the basaltic floor uf 
the Konkan, or at least of that part of it near Bombay, did, within 
the present period, sink westwards,, somewhat as ice sinks from the 
shore when the water fails under it, immersing its western edge in 
the sea, and forming, amongst other things, Bombay Harbour, where 
there had probably been a lake surrounded by forest. In digging the 
Prince's Dock, a forest of Kheir trees- {Acacia catechii) was found in 
sitUj very much as you may see to-day the same trees growing in 
the forests of Mosare and Kirawli, five and twenty miles away; and 
recent excavations in the salt marshes of Uran showed numerous 
roots and twigs with the bark on them : these however were not 
identified, and may have been mangroves ; but even this implies 
a depression of tlieir bed, as mangroves do not grow below low-water 
mark. 

The lacustrine remains found in the Island of Bombay itself may 
perhaps belong to another period. I am not personally acquainted 
with them. 

But the recent depression that let the sea into Bombay Harbour 
would naturally spill the fresh water out of lakes lying further east, 
such, for instance, as the wide Panwell Basin, over which people look 
towards Bombay from the west edge of Matheran, or from the 
reversing station on the Bhor Ghat. The same thing probably 
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happened to the valleys of the Kundlika and the Mangaum K^l. The 
line of disruption has never been exactly traced; but it is suggested 
that some clue to it may be obtained from the hot springs ; and in 
that case it probably begins near Mhad, and runs through the valley 
of Mangaum and the very curious little defile of Eatwad, the 
Sukeli Pass, and the salt marshes east of the harbour; then 
between the Parsik and Matheran Hills, and past Bhiwandito Akloti on 
the Tansa River. 

This however is all mere conjecture at present ; and the main 
importance of the great break off to our subject is that it left us not 
a single lake in a country that was once probably a " lake region," and 
gave us instead estuaries in which the salt water often gets 30 miles 
from the sea. In some places on these creeks the mountains close in 
on the channel, and these defiles are often very picturesque. 

But generally there is more or less flat salt marsh on one or both 
banks of each creek, sometimes reclaimed and converted into salt rice- 
land or salt-pans, but often covered with a dense growth of mangrove 
bushes, which grow to 25 or 30 feet high. The reclaimed lands are 
irredeemably ugly during eight months of the year ; the mangrove 
swamps and islands, on the other hand, are very pretty at a distance 
or when the tide is in. At low water they are not pleasant neighbours 
from the heavy smell and hideous appearance of the bare mud about 
their roots, pierced by innumerable spiky and leafless suckers. The 
trees are not always true mangroves {Rhizophorece) ; indeed these 
are comparatively rare to the north of Bombay, but more abundant 
as you go down the coast southwards. The native name for them is 
Kandel^ and they are easily distinguished by their strange flying 
buttress-like roots, glossy foliage, and flowers sometimes conspicuous 
and sweet-scented. Of this order, we have species of Rhizophora, 
Ceriops, Kandelia, and Bruguiera, and of others the " Tiwar" {Avi- 
cennia tomentosa) and *^Surund" {Excmaria agallocha)^ both of 
which are useful forage plants, ^^ Phungali" {Excf^caria majus), with 
white flowers, and the strange " Marendi," or " Creek Holly," for 
which I have only a very old botanical name, Acanthus iUcifolius^ 
probably superseded in late works. 

The leaf is exactly like that of the common English Holly, and is 
sometimes used as a substitute for it in Christmas decorations, the 
berries being made up for the purpose of red beads cunningly tied on 
with wire. The flower is pale blue, rather conspicuous, with a super- 
ficial resemblance to that of a sweet pea. On embankments and 
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other spots, raised ever so little above the marshes, we find the Chikhli 
{Salvadora indica\ which so much resembles its relation, Salvadora 
persica^ that one is surprised to find, apparently, a characteristic 
desert plant in so damp a situation. The fruit is of a much deeper 
and duller colour than in S. persica. For most of the description of 
these trees I am indebted to a report by Mr. Ebden, C.S. 

As the estuaries near the sea, the salt marshes give way to clean 
sandy beaches in long bays, separated by promontories of trap-rock, 
and these beaches are generally backed by groves of cocoanut and 
other palms. The embouchure has almost always a steep and hilly 
shore on one side (usually the south), and on the other a wide flat strand 
prolonged into a dangerous bar. Those of Bankot and Cbaul are good 
examples. The smaller rivers which rise in the coast-ranges that run 
jmrallel to the Ghats are miniatures of the larger streams that I have 
described ; but several of them debouch in the central part of flat 
plains, as, for instance, at Alibag and Warsoli. The plain here seems 
to have been once the bed of one of the lakes referred to above, the 
outer margin of which is still indicated by a line of reefs, of which 
Kennery Island and the Chaul Kadu Rock are the most elevated 
points. Subsequent to the immersion of most of the lake-bed in the 
sea, much of it has been reclaimed by the formation of sand dunes, 
originally backed by lagoons which have gradually become salt 
marshes. At this point the industry of man has stepped in to aid 
nature, and the sand dunes have become cocoanut gardens ; while the 
marshes, embanked so as to keep out the sea tides and retain the 
silt washed down from the hills, have become, first, salt rice-lands, 
and afterwards, as the silt accumulates to above spring-tide levels, 
capable of growing the superior rices which cannot endure even 
brackish water. 

Wherever these reclamations have been made in creeks and back- 
waters, the mangrove swamps are of the greatest importance as 
protecting the water side of the embankments and furnishing 
materials for the repair of breaches. On the open coast, where the 
mangroves cannot face the surf, this function is performed by sand 
dunes formed by wind and wave. The total area of these reclaimed 
lands is very great, and their formation has within historic times 
greatly changed the face of the Konkan waters, and must have 
seriously modified their population, expecially the Avifeuna. 

To seaward, immediately north and south of Bombay, that is 
from Dharavi to the Chaul Kadu Reef, the group of reefs, banks, and 
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islands of which Salsette is the largest and Bombay the centre, cover 
a great number of sounds and inlets, mostly centring in Bombay 
Harbour. Many of these are fast disappearing before natural silt and 
artificial embankments, expecially the group west of Salsette and 
that east of Hog Island and Karanja, both of which have been changed 
from islands to peninsulas within living memory. This has fiiven 
rise to an idea that ^' the coast is rising ;" but if by this phrase 
we understand an integral upheaval of the rocky sea-floor, there is 
no evidence to support the doctrine. And in places where the coast 
is directly exposed to the ocean alone, surveys made under my own 
orders show that no change has taken place for nearly 80 years, that 
is, since the first revenue survey. 

The basaltic sea-floor, outside of the reefs and islands mentioned 
(and from the coast itself north and south of tbem), descends by 
gentle slopes, broken here and there by terraces, until at about 60 
sea miles from the coast the " outer line of soundings" is marked by 
depths, inside the line, usually of less than 100 fathoms, and outside 
it in most cases of more than 200. This is a very rough description 
of a matter deserving a fuller and better notice ; but for the purposes 
of this paper, the *^ outer line of soundings" may be described as 
marking a range of submarine ^' Ghats" about 600 feet high, forming 
the western face of a plateau continuous with the flat parts of the 
coast and descending from it, by gentle slopes and small scarps, at the 
rate of about 10 feet to a nautical mile. We know little positively of 
its material, but are justified from its outlines and position in sup- 
posing this to be the Deccan trap, overlaid of course with marine 
deposits. 

The Orders, Genera, and even Species of aquatic animals which pass 
from the salt to the fresh water are in places pretty numerous, and it is 
therefore convenient to take the whole area together in noticing them. 

The highest aquatic mammal of the Konkan is the Otter, which 
inhabits all the creeks and streams and occasionally visits the sea, but 
is not very common, and being a nocturnal beast and very shy is 
seldom seen* It breeds in the hot weather. 

After it come the cetaceans, of which we know but little. The 
Indian Eorqual is known occasionally to visit the coast, and there 
may be other large species. However, in a considerable experience of 
the Konkan, I never saw a Whale spout in sight of shore but once. 
It would be interesting if the experience of some of the officers of 
the B^ I. B. N. Company regarding this matter could be made 
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a\ailable. I Lave had two heaps of bones of Whales which had been 
stranded south of Bombay. One must have been over 40 feet long and 
the other under SO, so far as could be guessed from the disjecta memhra. 
The latter was distinguished by possessing flat intervertebral plates 
of bone, which I could not find in the former. Neither had teeth. 

Besides these, I have at different times received single vertebrae of 
at least two Whales, The last and largest of them is in the Society's 
Museum, and must have drifted a long way. It shows clearly the 
marks of the peculiar spades used by whalers in stripping off the 
blubber before " trying it out" into oil. But no whalers fish within 
many hundred miles of Bombay.* 

We have at least two Porpoises — one a true Delphinus, called by 
the natives " Gadlia"' {i.e.j Donkey), perhaps from his constant habit of 
kicking and frisking on the top of the water. There is a smaller one 
called "Bhulga,'' which is less common and is distinguished by 
having apparently no huckjin^ It keeps in shallow salt water ; and 
I have not seen it frisk and play like the " Gadha." 

I have never been able to get a specimen of either ;f they often get 
into fishing-nets, but almost invariably tear their way out. Some 
years ago some gentlemen from Bombay tried to harpoon them in 



■iurt ^^^^^ ^^^ Whale fisheries about the Maldives and Seychelles. The likeliest large 
Whale on this coast is Balcenoptera indica, the IntJian Rorqi?al or Fioback. I believe 
that a specimen in Bombay has been doubtfully identified as belonging to the allied 
genus PhyBalnc They have no teeth ; only whalebone strainers. Right Whales 
(Balsenss), whicb have similar strainers and no back fin, are extra-tropical animals and 
need not be looked for here ; but the occurrence of a Sperm Whale or Cachalot (Euphysetes 
simng) with visible teeth in the lower jaw, concealed teeth in the upper, and a very 
smallback fin, is possible, &s of Globicepkalns indicusy really a gigantic Dolphin, with 
a large hack fin and visible teeth in both jaws. 

t Since the text was written and sent in to press, I have received three specimens of the 
Bbulga, which has been identified as Neomeris karackiensis, and subjoin description, viz, old 
female, gravid; total length between perpendiculars, 4 feet 2 inches ; maximum girth, 2 feet 
7inchps; width of tail, 1 feet 3 inches ; length of flipper, 9 inches; live weight, 60 lbs. 
avoitdnpoie ; colour, leaden black, lighter below, especiallv on the hreast : nose, chin, and 
interior of mouth dirty white. 

No dorsal fin; but back behind the flippers flattened and hollowed out and carunculat- 
ed; near the lumbar region edged with a Blight Balient angle, which may be taken to lepre- 
sent a rudimentary dorsal fin. 

Mammae 2, inguinal (of course), concealed in slit valves. No roetrnm whatever. The 
profile rather reminds one of a Turtle's, 

TcefA visible and numerous in both jaws (anxiety to preserve the specimens quickly 
prevented their being counted) in both adult and foetus. In the former they are well worn 
down, showing that it is an old animal. 

Spiracle crescent-shaped, single, central, and far back. No water was expelled from it 
in blowing during several hours that I had the animal under observation in water over 
Its depth, I should say here that I am well acquainted with the Rorquals and Glohicepka- 
fcdain the wild state, and never saw either spout water. Their discharge is mote !ike 
tbat ot a starting locomotive steam-engine on a railway, 

Thecontentsof the stomach were many prawns (;?fl/<^iow), mostly of large size, 3 to 5 
inches long; three very small** bones"of sepias, the longest 2^ inches, and ooe pen of a tquid 
{lohgo) also very small. None showed any signs of dental action; they had apparently 
been swallowed whole. It is worth while to remark that the tongue of the "Bhulga," 
though distinct, is jaw-bound. 
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Mahim waters, but I believe failed. Two drifted fragments of skulls 
(from the Alibag Beefs) are in the Society's Museum. They appear 
to belong to different species. 

Probably with a suitable steam-launch, and a combination of the 
rifle and harpoon, some very good sport could be had out of the *' Sea- 
donkeys," which are extremdy numerous and not very shy. This 
has been tried with success in the English Channel. The sportsmen 
referred to above used canoes ; and I have tried to shoot them from 
a sailing boat, and (of course) believe I hit them. But I never bagged 
one. Of the Sirenia, sometimes called herbivorous cetaceans, Bali- 
core dugong may occur, as it has been reported from Canara ; but 
our basaltic coasts are not rich enough in seaweed to feed it, so its 
appearance here is unlikely. It is sometimes called a " Seal ;" but 
true Seals are seldom or never found between the tropics. 

Of birds we have all those mentioned as found in the Deccan, and 
others more appropriate. 

The chief of the marine raptores here is the Grey-backed 
Sea-eagle, called in Maratha " Khakan" {Halwetns Imcogaster). 
This bird is very common on the coast and creeks, and breeds here 
and there on trees. Sea-snakes seem to be the chief of his diet ; but he 
catches a good many fish too, and is said to rob the Osprey of his 
plunder. This 1 have not seen myself, though the Osprey too is 
common here, both on the salt and fresh waters, nor have I seen 
the Sea-eagle touch carrion or strike birds. He does not resort here 
to the fresh waters ; but the Osprey is seen on rivers and tanks as 
often as on the shore. The Brahminy Kite fishes a good deal on the 
surface of the fresh waters and creeks, seldom " out of harbour," 
and picks up carrion and Crustacea on the shore ; and the Paria Kite 
(Milvus govinda) frequents harbours. 

Some naturalists believe in a " large Paria Kite" {Milvus major) ; 
and Mr. Hume has recorded specimens from the dunes of Upper 
Sind and Bombay Harbour " which entitles him to a place here. To 
my own knowledge, there is in the forests of the Konkan a Kite 
answering to the description ; but whether he be really a separate 
species, or merely an aristocrat among "Paria" Kites, I don't 
pretend to say. The superior size and gentlemanly appearance of 
this bird, both on the wing and in hand, are very marked. The 
so-called " Blue Kite," or Harrier {Circus swainson%\ and Marsh 
Harrier {Circus aeruginotus), the White-eyed Buzzard {Butastur 
t€esa\ and probably the Long-legged Buzzard {Duteo ferocc\ hunt 
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about rice-fields and the edges of swampy tanks and rivers for small 
birds, and probably for frogs ; and so do both the Sei*pent-eagles 
(^Circaetus gallicus and SpHornis clieela). I see that Lieutenant Barnes 
considers this last bird to be represented here by Spilornis melanotis; 
but I have shot many in the Konkan showing distinctly the marks 
which he insists on for S. cheekc^ vi^.j conspicuous ocellation and 
barring on the lower surface and breast.* It is a common bird in the 
Konkan jungles. As with many other Eagles, the young of the 
year remain for some time with the old birds, and one can often hear 
three or four of them calling to each other out of trees or on the wing. 
It has several notes : the commonest is ^^ Qui-yu-kuh," sometimes 
^ Ku-qui-yu-kuh,'' " Kou-we-you" (rather long and deep), or 
a sharp repeated shriek *^ Qui-qui-qui.^' The Brown Fish-owl (^Ketupa 
ceylonensis)' is known, but being a shy nocturnal bird is not often 
seen. I never got a specimen myself. 

Swallows can liardly be called aquatic birds ; but it is worth while 
to notice that the ^' Edible-nest Svviftlet" {Gollocalki unicolor) breed's 
in our present region on the Vingorla Rocks ; and specimens of the 
nests from that place are in our museum. The theoiy that the nests 
are built of sea-weed, which would be a more legitimate excuse for 
briuging the bird in here by the neck and heels, cannot unluckily 
be maintained any longer. 

The region is rich in Kingfishers, for which its streams are well 
fitted, being mostly well prorided with small fish and overhanging 
roek& and branches. 

Halcyon leucocephaluSy the large Brown-beaded Kingfisher, is rather 
common, and it is to me surprising that Lieutenant Barnes seems 
to think it a rare bird. It is tolerably familiar here ; and I have 
often been able to watch one frequenting a tree near my tent for hours 
and days in sucerssion. It has three notes at least. The cornmon call 
is " Qui-yu-qui, Qui-yu, Qui-yu-qiii." The alarm note is a harsh 
rattling laugh ; and a wounded bird, when retrieved, has a *' squawk" 
or '* caw" very like that of a crow in the like case. Halcyon smyrnensis 
is common on all wooded torrents and tanks, and often at some 
distance from water, being largely insectivorous. The rare Halcyon 
pileata and H. chloris are both recorded by Mr. Vidal, and probably 
have escaped the notice of other observers, because on the wing, or 
at a distance, they were mistaken for //. smyrnensis. I have 

* A Gujerat specimen shown at our September meeting as S. chetila hjw these markiuga, 
but less thau mauy of uiy Koukau birds. 
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already mentioned Ceyx tridactylus as found in the Konkan-Ghat-Mata; 
and as it is not essentially a bird of great elevations, we may be 
pretty sure that it exists on the better wooded streams below the 
Ghats. 

Alceclo hengalensis is very common on all fresh waters and on the 
coast, where it fishes in the pools left by the ebbing tide, and eyen 
in the surf on the reefs (not in heavy surf of course). One of these 
*Mong-shore'* Kingfishers got to be very domestic in my verandah, 
which it frequently passed through on its way from the sea to 
a neighbouring tank, and would perch in for some time, taking 
refuge apparently from the violent rain-squalls which swept the coast. 
This was during the rains. The Blue Khigfishers seem to like sitting 
in the shade at midday in the hot weather ; but Halcyon smyrnensis 
will also sit out on a look-out post, where he can see grasshoppers 
and the like. The Pied Kingfisher, on the contrary, seems to sit in 
the sun, because he likes it, and you may find him on every tank and 
open stream, on t^he creeks, and sometimes on the shore, where Le i& 
associated with Alcedo bengalensie^ 

The next set of wat^er-frequenting birds are the Wagtails, which the 
natives call ^^Parlf (=^* Washerman"). They are rather Humerous, 
and as a class well known ; and their technical distinctions of this 
and that feather would be out of place here. They are on all fresh 
waters, and occasionally on creeks or even on the sea-shore. 

The Weaver-birds, or ^'Bhayas," are water-birds in one sense, 
namely, that they ahnost always build i:ear .vater and, if possible, 
over it. We have three species. Ploceus bhaya is common in the 
region. P. 'manyar^ the Striped Weaver-bird, is more frequent at its 
northern end, where it opens into the plains of Gujerat, this being 
essentially a bird of the open country and of waters with reedy 
banks. P» hengalensis^ the Blaok-throated Weaver-bird, is here 
rare and local ; it has the same habits as P. manyar. Neither 
of the two last is as lively and interesting as the intelligent 
«^ Bhaya." 

Of the Plovers proper, we have none of the Conrsers, essentially moor- 
land birds; nor, I think, any Swallow Plovers. The Grey Plover [Squa- 
tarola helvetica) is said to occur " all along the seaboard." I have 
never got it here myself, nor have I seen here, nor do I expect to 
see the Indian Golden Plover (^Charadrius fulvus). If anywhere, 
these birds will be found on the occasional wide stretches of grass-land 
near the sea, such as the ccmmons of the Allbag Taluka. Mr. Vidal 
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has recorded the occurrence of the rare Caspian Tlover {(Egialitis 
asiatica) ; and Lieutenant Barnes gives CE. g^^ff'^'oyh ^ongclay and 
cantiana as coast-birds, and CE. dubia and minuta generally for 
the Presidency. The last ought to be the dubia. It is a very dubious 
species indeed. 

The European Lapwing is extra-tropical, and its nearest allies, 
the Chettusice^ are rare cold-weather visitors here. Their place is 
taken by the Red-and-yellow-wattled Lapwings, or " Did-ye-do-its" 
(^Lobivaneltus goensis and Sarciophorns bilobus). The first is on every 
stream : the latter is less aquatic and rarer. The Stone-plovers CEsa* 
cus reeurvirostris and CEdicnemus scolopax are not very common. 
The former deserves its name, frequenting sheet-rock and shingle in 
the beds of rivers and creeks (preferring fresh water). The latter 
ought to be called the Grass-plover, as its favourite quarters are in 
open grass-lands, and it is so independent of water as hardly to deserve 
a place here. It is the *' Bastard Florican" of sportsmen, and does 
really seem by its habits to mark the connection between the Bus- 
tards and the Plovers, birds not widely separated by anatomical 
characters. 

Of the Hcemantopodida?^ or Pied Pea-plovers, the Turnstone and 
Crab-plover may be looked for, and I think I have seen the latter- 
The Oyster-catcher is a permanent residei:t, ard probably breeds here 
in small numbers. 

There are absolutely no Wild Cranes in the region, probably because 
there are few cold-weather crops. 

The Common and Pin-tailed Snipe are frequent cold-weather visi- 
tors, though the snipe-skooting of the Konkan is a poor affair to 
a man of Sind or Gujerat. The Pin-tailed appears to increase in number 
southward, which must be only an appearance, as both are undoubtedly 
immigrants from the north. The Jacksnipe is less common here than 
above Ghat ; they are all usually known as " Ishndp ;" but the true 
Maratlia name is ^^ Shisli." The Painted Snipe is a permanent resi- 
dent, and breeds here in the rains, but has a curious habit of shifting 
its quarters in May, in small *' wisps" of five to ten individuals, who 
are very careless of cover, perhaps because there is so little left them 
that they cannot afford to be particular. 

Like the resident Ducks, the Painted Snipe is at this season fittest for 
the table, and no doubt for the same reasons as given in my last paj^er. 

The Curlew remains on the coast all the year round ; but its little 
brother, the Whimbrel, seems to be only a cold-weather visitor, and 
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is not so often seen, although tlie flocks are larger than tho&e vf 
Curlews. I have not myself seen the '^ Cnrlew-stint" on this ecmst* 
The genus (Tringa) seems to be chiefly represented by the little Stint 
( T. minnta\ which appears in considerable numbers in the cold- 
weather. The Sand-pipers {Aditis glareola^ A. ochropiiSy and 
-4. hypoleuJcos^ are common at the &ame season; the last less so than the 
two first. The Greenshank is common, and stays till April. The Red- 
shank comes in smaller numbers and for a shorter winter visit. The 
Spotted Redshank, if it occurs at all, is rare ; but the Little Green- 
shank is common throughout the winter, affecting fresh water and 
creeks rather than the sea-shore. The Stint is common on tanks 
rivers, and creeks. This bird and the Greenshank sometimes figure 
on butlers' bills as *^ Woodyica^^'^ for v^hich they are very fair 
deputies. I have not seen the Avocet here. Most of the birds men- 
tioned above go into the bag as *^ Snippets," or are contemptuously 
let off, which is a mistake in tlie case of most of them (unless Snipe 
happen to be plentiful), as they are good mating ard quite as hard to 
kill on the wing us Snipe. Certain ahikaris indeed include in their 
bags of " Snipe" pretty nearly everything that ha*^ a tolerably long 
beak. In ore case I saw with mire eyes the murder of a Paddy-bird 
for the bag as a *' Snipe" or " Plover ;" and indeed unless the term 
wore pretty elastic, there would be no room re und Bombay Harbour 
for the numerous sportsmen of the city. The firing there all Sunday 
morning in the cold-weather is erough to make ore think the country 
up in arms. 

The Bronze-winged Jacana is common wherever there are weedy 
tanks. Its ally, the Water-pheasant (Hydr(^hasiamts chiriirgiis — why 
chirnrgus ?) is much less so. I once saw one perched on a rock on 
the sea-shore. AVhen disturbed, it flew off over the water to an island; 
but what brought it in such a place I cannot imagir.e. The Purple 
Coot is usually found associated with, or in the neighbourhood of, 
the tvfo last birds, but is rare here. The Bald Coot is not very com- 
mon. The tanks of the Konkan are too small for it. The White- 
breasted Water-hen is very common on the banks of rivers and in 
gardens, often at some distance from water. I have not seen the 
English Water-hen here. Water-rails and Crakes are not unfrequently 
shot amongst Snipe and Quail, especially by *^ griffins." I have no 
note of species observed. 

Of Storks, the Great Adjutant and Jabiru (Mycteria austmlis) are 
rare. I have seen the former once below Ghat, and once in tho 
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Koukan-GL-ft-M^t^, to the best of my memorj, and the latter only 
once below Ghal. The Black and the White (European) Stork 
I never saw in the Konkan at all. Here, as in the Deccan, the White- 
necked Stork {Ciconia leucoeephala) takes the place and name of the 
former, and is pretty common. 

The Herons are th^ same as in the Deccan, but far more numerous 
in individuals, especially in the creeks and salt marshes. Only the 
Purple or Grass Heron is uncommon, as there are few extensive 
waters with grassy banks. Most of them frequent the sea-shore : 
the exceptions are the !Night Heron and (naturally) the Cattle Egret. 
Natives shoot the White Egrets {Herodias) a good deal for their 
dorsal plumes, which are marketable in Bombay. I do not think 
tliat any true Bittern occurs in the Konkan. 

The Ibises, however, are pretty w^ell represented by the Pelican 
Ibis ard White Ibis ; the former on fresh waters ; the latter usually 
on the estuaries, where it associates with Curlews, The Shell Ibis 
is locally common on fresh water only. The Black Ibis {Geroniicus 
papiUosus) is rather rare ; and [ have not seen the Glossy Ibis 
{Falcinellus igneus) at all. " Korle" is the Maratha name for both Ibises 
and Curlews. 

Tlie Spoonbill is decidedly rare. It is a bird of opener waters 
than we have here, where even the creeks are fringed (generally) with 
rock or mangrove. Now the Spoonbill does not like either rocks or 
trees. With it terminates the list of Fowl merely associated with water, 
and begins that of the Waterfowl proper. It leads up, in fact, to the 
Flamingo. In our last number I gave reasons for treating this bird 
as a Duck, and need not repeat them here. It is a migrant on the 
Konkan coast, hut remains till June, in which month I have seen 
a flock flying north. I am not pf^rsonally acquainted wath the species 
or variety called by some writers Phcenicopterns wmor, 

No Swans and no true Wild Geese occur in the Konkan. The 
Black-backed Goose and its duodecimo edition, the so-called Cotton- 
teal {Sarkidiornis melmionotus and Nettapns €oromandeli(Ms\ are found 
throughout the region, though both are rather uncommon. The 
climate suits them ; but the waters do not. They do not like salt 
water ; and the tanks and river-pools are not big enough for them ; 
but both may breed in favoured spots. 

Of the next group of Ducks, the Tadornince^ the Lesser Whistling- 
teal is found ; but it is not common ; and I have only seen it myself 
in the cold-weather- 1 was much surprised to find a small flock 
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established on a rocky estuary, having alwajs associated this bird, 
in my own mir.d, with grass and fresh-water- 1 have not found the 
Larger Whistling-teal here at all. 

The " Brahminy " Duck is not common, and is even excluded from 
the Tanna District by the Bombay Gazetteer, 

1 have however once seen a pair in Bombay Harbour. Its 
relative, the true Shieldrake, has not yet been reported, I think, from 
the Konkan. We have the Shoveller, which is here a wild bird of 
respectable habits, and accordingly fit for the table. The European 
Mallard is unknown ; and its representative, the Spot-billed Duck, is 
not very common, nor, as far as my observation goes, a permanent 
resident. It is however extremely likely that when the Tansa Lake 
is filled, this and several other Indian Ducks will breed there. 
I hope that the Engii eers will provide that lake with an islard or 
two ; and that the Municipality will make it a sanctuary as 
regards birds. The shooting about Bombay would certainly be 
much improved by such a course, as Ducks like to make a large 
sheet of water their head-quarters, but will forage every day 
at considerable distances from home* The G ad wall occurs 
in the cold-weather, not in great numbers ; and the Fame 
is the case with the Pin- tailed Duck and Widgeon. The Common 
and Blue-winged Teal occur pretty frequently, especially the latter. 
The Red-crested and Red-headed Pochards are rare ; but the 
White-eyed Pochard is the most plentiful Duck on the coast and on 
creeks and tanks near the sea. I have not myself shot the Black-and- 
white-tufted Pochard here ; but I believe that I have seen it on the 
creeks, which are well suited to it. 

Taking them altogether, the waters of the Konkan do not furnish 
good Duck-shootirg. The birds mostly spend the day in the middle 
of the creeks, or on islands, or on the muddy and narrow margin 
between the water and the mangroves, where they are pretty safe that 
nothing can see or get at them from the shore-side at all, and 
nothing can surprise them from the water -side. 

The deadliest way of killing them, no doubt, is to find out a feeding- 
ground in the salt marshes and he in ambush (" flight -shooting," in 
short). But the pleasantest way of shooting on a creek is to take 
a boat or canoe capable of towing a small dinghy with one man in it, 
and run up or down the creek under easy sail and with the tide. 
The gunner is best placed in tlie bow of the boat, unless the sails be 
such as to interfere with him there. One man stands to each sail, 
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and one to the painter of the dingliy, in which the " retriever" 
sits ready with his paddle or hamboo pole. Either of these is better 
than scnlls, as the latter involve his rowing with his back to the 
game, or '^ backing water," and both manoeuvres are inconvenient 
if he has to pursue a winged Duck. 

Birds are not so much alarmed by the gliding motion of a boat 
under sail as by the more demonstrative processes of rowing or 
paddling, and will often give a sailing boat a shot. As the bird 
falls, the sail-trimmers instantly lower or brail up tlie sails, the man 
at the painter casts off the dinghy, and the " retriever" starts for 
his bird ; while the helmsman brings his boat to the wind, or 
throws out a little grapnel or anchor ; a stone does well enough. 
In the smooth creeks these manoeuvres are not dangerous. When 
the retriever has got his bird (for which purpose he has, or should 
have, a light landing net ) he rejoins the admiral, and the proceed- 
ings go on da capo. This is by no mealis a very killing way of shoot- 
ing ; but fair bags can be made,i?ZM5 the poetry of motion in what is 
usually gooi scenery, and sometimes very beautiful indeed. Some- 
times one should lard from the boat, and employ her to divert the 
attention of the birds from a stalk, and this gives variety. The 
boat too enables o::e to indulge in a certain amount of comfort, and 
even, if necessary, to have boolcs with one, to say nothing of fishing- 
tackle and belly-timber ; and birds intended for preservation can be 
properly stowed away in a box or basket, or ta,ken in hand at once. 
The rest of our water-birds are unfit for the table, or at least com- 
monly thought to be. The first of them is the Dabchick, which is 
a permanent resident on tanks. It can however fly from one tank to 
another, aiid moves about a good deal more than it gets credit for, as 
it travels at night, probably for fear of Hawks and Eagles. 

A *' Mother Carey's Chicken" {Oceanitis oceankd) is known but 
rare. 1 do not know where it breeds; but on one occasion I noticed 
great crowds of various Sea-fowl near the Arabian Coast east of Aden; 
and the cliffs of that coast may well be the breeding-ground for some 
of our species. I don't know of any on our own coast. 

I once got a live Shearwater, probably Puffinus persicus^ which is 
in the Society's Museum. It was a storm-driven bird ; and I liave 
seen only one other in this region. I Lave not seen any Skua-gull 
here at all. 

Indeed the poverty of this coast in Water-fowl is very remarkable 
to a fisherman trained on the Atlantic. Lieutenant Barnes spealss of 
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the Lesser Herring-gull as occurring *'in immense numbers all 
along the coast; " but I have never seen a really large flock of these 
birds here myself. Probably he referred more particularly to the 
Sind Coast. The Black-headed, Brown-headed, and Laughing Gulls 
occur, especially in the winter ; the two latter go far up the 
creeks, and may sometimes be seen over rivers and tanks. The 
Sooty-gull (^Larus hempricht) occurs, but is not common. Lams 
ffclastesy the Rosy-gull, may be looked for. I have not seen it here 
as yet. 

Gulls indeed are much less numerous on this coast than the next 
group, the Terns. On account of the comparatively small area of 
permanent fresh water in the Konkan, the Marsh and River Terns are 
not very numerous ; but we have in moderate numbers the Caspian, 
Gull-billed, and Whiskered Terns ; and probably the large River Tern 
and Javan or Black -bellied Tern will be found hereafter, at least as 
stragglers. 

A small Tern very common on creeks appears to be Steriia 
minuta ; it may be Hume's Sterna saundersi^ but I have a dislike to 
shooting these birds (which are very confiding, and often attach them- 
selves to a boat and follow it for many hours), and cannot be sure 
of species not closely examined. 

Thalasseus cristatus and bengalensis are common. 

The Sooty-tern occurs, but is not very common. On inspecting 
after the south-west monsoon a beacon-tower on an exposed reef, 
I found in its chamber the remains, apparently, of a Sooty-tern, 
entangled with those of a banded Sea-snake about 20 inches long. 
It must be supposed that the Tern had caught the snake and 
carried him there to eat him, but been bitten by his victim, who was 
probably too much injured by the bird's beak to leave the spot. 
At the best, Sea-snakes are very slow movers out of water. I do not 
think however that our Gulls and Terns habitually attack Sea-snakes. 
Perhaps Larus ichtliycetus may. Some of the large European Gulls 
would eat a baby if they found him unprotected. It was also very 
singular that the Tern should have carried his prey inside the tower. 
I can only account for the whole affair by supposing the bird was 
desperate from hunger in foul-weather. 

The curious Skimmer (Rht/nchops) does not occur here. 

A white tropic-bird, or "Boatswain-bird," is not uncommon. It is 
probably Phaeton candidus or Phaeton mtherius. It gets the name 
of " Boatswain " from the fancied resemblance of its long pointed 
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tail to a marlinspike, which (for the benefit of any reader that 
does not know) is a long thick iron pui, with a hole in one end, 
used for unlaying ropes. It is the characteristic tool of the boats- 
wain, who is immediately in charge of all rigging : and the proper 
|)Iace to carry it is in the hack band of the trowsers. 

We have one Grannetj or Booby, which is probably Sftla Cyanops. 
It is not Jerdon's White Booby (& piscator)^ which has the bill and 
feet red, while in our bird the bill is slate-coloured, blackish 
towards the base, and the feet dull slate colour. It is 
a good deal to be regretted that recent naturalists have appro- 
priated Jerdon's English name to a bird for which he certainly did 
not mean it, the more so because he prided himself on his system of 
English names, and took a great deal of trouble fco make them clear 
and intelligible to everybody- A few birds of the present species are 
driven on to the coast every year by south-westerly gales, and are 
generally easily captured hy hand. The present writer has sent speci- 
mens to the Society's and Victoria Museums, so there need be no 
deubt about the bird. 

I don't think any Pelican occurs in the Konkan. If any, the grey 
species may be looked for, and there would be nothing surprising in 
its occurrence; but the fresh-waters of the region are rather too small 
for it ; and it does not seem to like sea water. The Large Cormorant 
does not, 1 think, occur ; and the Lesser Cormorant ( Gram/ws sinensis) 
15 not common. The Little Cormorant and Snake-bird are extremely 
common. 

The highest reptiles of these waters are the Terrapins and Fresh- 
water Turtles, which do not differ from those of the Deccan. I have 
never got their eggs;* but they seem to breed in the rains, as the 
young are very plentiful in October and November. 

Two species of Sea-turtles are common on the coast They are easily 
separated from those of the fresh-waters by having flippers instead of 
feet, and never showing more than two claws on a flipper, often only 
one. 

The first is the Indian Green Turtle, Cheloiiia virgata^ closely 
related to the Atlantic CJielonia viridis. The name I have adopted is 
sanctioned by its use in Dr. Gunther's " Reptiles of British India," and 
it is convenient to follow a standard work. It has thirteen shields of 



* Since the text was written I obtained eggs of a Freah-water Turtle ( Trionyx javan-^ 
icus) by dissection. They are almost spfaericid, crcara-whit**, with a hard calcareous 
eheU, about 25 in number. These Turtles, therefore, follow the Tortoiaes rather than 
the Sea-turtles in the matter of eggg. 
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tortoise-shell on the back, of a dull greenish-black colour; but thi? 
surface is always covered with little chips coining off, which give it 
a grey appearance when dry. When polished, it shows very pretty 
niarkiiiirs. These shields are no thicker than a sheet of thick note- 
paper, ; but the bony plates below them are sometimes as much as 
a quarter of an inch thick on the sides and half an inch on the shoulders. 

The largest I ever got on this coast measured 5 feet between per- 
pendiculars, with his head as far in as he could withdraw it. The 
greatest total length may be taken at 5 feet 6 inches, and the live weight 
was 2601bs. avoirdupois. No doubt larger specimens occur; but from the 
information of a friend who had paid special attention to Turtles at the 
Nicobars (where they abound), I find that the average there is much 
the same as here ; and anything over IGOlbs. is a good Turtle. They 
are frequently caught in nets ; and the females are surprised at 
night when laying their eggs. For this purpose they prefer mid- 
night and a spring high-tide, hut are not strictly bound to time or 
tide ; and I should not be surprised if they were found to lay in 
broad daylight on uninhabited coasts- They crawl up above high 
water-mark, often on grassy sand dunes several feet above it, and 
dig a hole, which is usually about 15 inches deep. The eggs, about 
125 (but often far more numerous), are laid in the hole and 
covered with sand. They are at first of a very pale yellowish-pink 
colour, rather less than a racket-ball ; and each egg has a crease in it. 
As development goes on, this disappears ; the parchment-like skin of 
the egg becomes tight, and perhaps even stretches a little ; at any 
rate the whole egg looks larger, and a dark blue stain appears on 
one side, the rest of the egg acquiring a dull white colour. 

The Natives say that the old Turtle knows when the eggs will hatch, 
and then swims opposite the nest at high-water, and whistles ! to the 
young, who, in obedience to the signal, tumble up out of the sand, 
and scuttle down to the water. The period of hatching varies 
greatly. The Natives put it at 3 weeks ; and I know from experiment 
that this is sometimes enough. But I have now six clutches under 
observation, of which two are 42 days old and one 36 days. It 
depends upon the position and weather ; shade and low temperatures 
evidently retard the hatching. Both wet and drought can prevent it 
altoirother ; the sand must be damp enough to keep the eggs cool, but 
well drained and, if possible, exposed to the full blaze of the sun. 
Ikeep most of the eggs in baskets, full of sand, set on bricks to secure 
drainao^e. The young are amusing creatures, very black and very 
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active. If turned on their backs, the}^ can right themselves like the 
Terrapins and Mud-turtles, and unlike their own parents. They are 
apparently omnivorous. At the time Dr. Gunther wrote, this 
species was supposed to live entirel}^ on algce ; but if it could not do 
without these, there would be very few Green Turtles on this coast. 
The breeding goes on all the year round, chiefly, perhaps^ in the 
autvunn and beginning of the cold-weather. The eggs are just toler- 
able fried, or in an omelette. 

The flesh resembles that of the '^Alderman's Turtle" {Chelonia 
viridis)j and is, of course, used like it for soup and cutlets ; but about 
the best thing to make of it is a kabob curry. It is said occasionally 
to be poisonous. If this is really the case, the cause is probably in 
some disease of the animal, and not in any natural changes ; for 
the most likely of these, exhaustion after laying eggs, certainly does 
not make the flesh of this Turtle unwholesome. The females, however, 
are natvirally thin and poor at this period ; and the best meat is that 
of Turtles caught at sea, barren or not, far advanced in pregnancy, or 
males. The latter, I think, do not come ashore at all. 

Our second Sea-turtle is the so-called Indian ho^ger-head (Gatoana 
olivacea). It is not logger-headed nor olive-coloured at all, but has 
rather a fine profile— for a Turtle, and a good complexion, showing 
regular *' tortoise-shell" colourings when wet. It seldom reaches 3 
feet long ; it is less common than the Green Turtle ; and I have never 
got the eggs. It is reputed carnivorous; and by some its flesh is 
thought inferior to that of the Green Turtle; but I cannot myself 
make out any difference in taste. 

Two other Turtles may be found here ; but I do not think that they 
are yet reported. The first is the Indian Hawk-bill or Tortoise-shell 
Turtle, which alone has shields thick enough to make combs of. 
These overlap each other like the scales of a fish, whence the name 
(^Garetta squamatd). The other is the giant of the tribe, the Leather- 
backed Turtle {permatochelys coriacea\ which has no tortoise-shell at 
all, but a thick skin laid over a ridge-and-furrow arrangement of 
bony plates. 

The only Crocodile here is G. Palitstris. I know that some 
specimens from Tulsi Lake have been exhibited at the Society's 
Rooms as C. porosiis; but they all had the unmistakeable shields on 
the nape of the neck characteristic of the former speciea 

This is only locally abundant ; most so in the Kal River in the 
Mangamn Taluka of Kohiba, The fact is the fresh-waters and their 
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fish are not big enough for it ; and it is only an occasional visitor 
to the estuaries, and very rare in the sea. 

The Crocodife-shooting in the Kil is really good. 

At Ashtami, on the estuary of the beautiful Kundlika River, there 
is a small double-barrelled tank, containing innumerable frogs and 
water-beetles, a very few tiny fish, and perh^s a score of Croco- 
diles over 5 feet long, besides youngsters, which keep in the 
shallow water for fear of being eaten by their parents. They are 
hidicrou&ly tame. The oldest inhabitant had never heard of their 
hurting any one ; and one could see them watching women washing 
clothes, and mere babies paddling in the shallow water, without, 
apparently, a thought of mischief. One over 6 feet long crawled 
out within pistol-shot of my tent, and was shot by candle-lights He 
had nothing in his stomach but water-beetles, may be a gallon of 
them, and flint-stones swallowed, I suppose, to aid digestion, 
A few days after a friend of mine (also a member of this Society) 
wounded the patriarch of the tanks* A gang of life-boatmen, attached 
during the fine season to my own and another private boat, dived 
and literally harnessed him, and dragged him ashore, roaring, 
snapping, and lashing the *' scaly horror of his tail" like the old dra- 
gon. But on dissection we found the same water-beetles, plus two 
crows which I had been using for bait in a vain endeavour to hook 
him. This brute was 10 feet 2 inches long and over-pulled my spring 
balance at SOOlbs. I had watched them catching something all day for 
ten days, and thought it must be frogs or tadpoles. The idea of such 
brutes living entirely on water-beetles is new to me; and I would like 
to know if any member has seen the like. Their teeth were quite 
black, whether by reason of the water-beetle diet or not I cannot say. 
Usually they are white, with brown stains, 

Varanus draaena^ the Ghorpur, is very common, and eaten by 
many castes. The name of Water-lizard is, however, misapplied to it. 
In its habits it is a Land-lizard, which swims well, as many Land- 
snakes do ; and can even dive well, which they generally cannot do. 
But it is quite independent of the water, and is often found miles 
from anything more than a well or puddle in a nullah. 

Varanus lunahis, the Banded Ghorpur, may exist here. Young 
Ghorpurs are all banded ; but this reptile is described as having 105 
cross series of shields between the gular fold and the loin, as against 
90 in the original Ghorpur. The Great Uychosauri are not 
found. 
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As for the Fresh-water Snakes proper (the IIomalop$id(^)j they 
are not, as a family, numerous here. This maybe surprising to people 
accustomed to think of the Konkan as a damp and marshy country ; 
but the truth is that that description only applies to it for five 
months of the year. From November to May inclusive most of it is 
a very waterless country indeed to the great suffering of the 
people. 

An estuarine species (^Cerberus rhynchops) literally swarms in the 
creeks- As you sail up them you see a head popped up here and 
one there, and as instantly withdrawn, till you wonder what they 
all find to eat. It is an active reptile ashore as afloat, and the 
native name is Udhan (='' the Jumper") from its peculiar way of 
springing forward. The Spotted Water-snake {Tropidonotus quirt- 
cunciatus)y which is not a true Water-snake but amphibious^ derives 
from that nature a great advantage here and quite crowds out 
the Homalopsidse. I strongly suspect that it fights, and even eats, 
them, but cannot propose to prove that just yet. 

It has several varieties in colour, varying apparently with the 
colour and light of the water ; and ashore, it uses the same curious 
springing motion as the Udhan. It occasionally visits estuaries ; and 
I have taken small salt-water fish (arius) from the stomachs of indi- 
viduals taken in nets in such places. So it is not a mere drift of the 
land-floods, but can forage in salt water. So does T. punctulahis. 

These Fresh- water and Amphibious Snakes are not poisonous. The 
next family, the Sea-snakes, are all poisonous, though none of them 
can be called " deadly" in the same sense as the Cobra and Chain- 
viper, for a fair bite of whom there is no cure. Moreover, their fangs 
are very short, and a little clothing would guard a man from them. 
It is an additional reason for always wearing clothes when swimming 
in tropical waters, in some of which these reptiles swarm, if protec- 
tion from the sun and from cold on landing be not enough to induce 
any reasonable man to swim in flannels. Except in racing, or at the 
moment of leaving the water, these are really no incumbrance at all, 
floating lighter than the human body. 

Two genera of Sea-snakes, Platurus and Aipysurus, have the same 
classes of scales as Laud and Fresh-water Snakes; that is, small scales 
above, and large ventral shields below, the latter acting as feet. 
I believe that neither genus is represented on our coast. If anywhere, 
they should be looked for on shores and in marshes, for we may be 
quite sure that the ventral shields exist in them, as in terrestrial 
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Snakes and the Homalopsida3, to enable them to moye on land, of 
at least on mud. They are, in fact, Shore-snakes rather than Sea- 
snakes, though, like the Fresh-water Snakes, their nostrils are placed 
high on the snout, and, like the Sea-snakes proper*, they have, in 
addition to this, tlie ventral region more or less compressed ; and the 
tail flattened out into an oar, to be used as the single and sculling oai' 
is in a merchantman's dingy. This motion however is not in any 
Water-snake or in any Land-snake (swimming for the time) confined to 
the tail. The undulation of the whole hody propels it forward, and in 
some of the most essentially marine species the flat tail, properly so 
called, is insignificant ; and the ahdominal region does most of the 
propulsion. Snakes, in fact, move in water, as on land, by undulation. 
Only in the former medium, their best purchase is on their two sides. 
On shore, it is naturally on the belly. True Sea-snakes, stranded, 
are even more helpless than fish in a similar position, for the latter do 
then use their lateral fins on the bottom as legs, and often regain 
deep water in that way. 

But the Sea-snakes, with their lax bellies and small scales, lie 
helpless. They wriggle truly, but on one spot, like a rocking- 
horse ; and they generally remain till a passing man squashes their 
heads, or a bird of prey carries them off. The Grey Sea-eagle is 
a great hand at this, and always goes once up and down his beat 
on the coast, every tide, with a view to tide-falls of the sort. These 
Sea-snakes without ventral shields, mostly belonging to the genus 
Hydrophis, are of a great many species, and offer considerable 
variety in form. I might almost say that amongst them there are 
analoPTies of most venomous Land-snakes. "With a single exception, 
however, they are of very similar colouring, banded black and white-. 

The bands take different shades. In some they almost merge in 
a o-eneral dull grey ; in some the light favouring, you can eall them 
purple and yellow* They are continuous round the body ar forked, 
a single band on the right side meeting two from the left, or those of 
each side alternate ; but the type is general. 

There are exceptions to it. One is a very widely distributed Snake 
{Pelamis hicolor\ which has several varieties. That commonest here 
is, when young, velvet black above, on the abdomen golden yellow, and 
on the flattened tail handsomely mottled black and white above and 
below. As it ages, apparently'-, these brilliant colours fade to a dirty 
oUve on the back, and equally dull white below, all over ; but one 
specimen which I have sent to the Society's Museum seems to 
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Lave r-etained its colours to maturity. Another is the new Hydrophis 
phipsoniy striped Llack^ white, or grey. 

The Pelamis is the only Sea-snake that justifies the Ancient Mariner's 
description. The rest are loathsome reptiles. In many hundred 
specimens I have not witnessed the ferocity ascribed to them by 
Dr. Gunther. In one case only I saw one bite itself, apparently 
with no ill f^ffects, though ihe species (a Hydrophis) was certainly 
venomons. They are held in great contempt by the fishermen, 
though these well know their poisonous qualities. On one occasion, 
being in the water with half-a-dozen naked men, I saw a Hydrophis, 
4 feet long, swim towards ns, and called to a man who had a bamboo 
to kill it for fear of accident. He did not hear me ; but a naked 
man, who did, picked up the reptile in the most unconcerned way, 
and chucked it on to the sand, where it lay helpless. 

Pelamis is much more active both afloat and ashore, and gets 
more respect accordingly. 

My fishermen call all Sea-gnakes " Kills'' in Maratha. 

For the Great Sea-serpent, we know nothing of him here, except 
that he cannot be of any type of Sea-snake known to us. For, if he 
were Platuroid with ventral shields, he would surely come ashore to 
exercise them; and if he were a true clumsy Hydrophis without 
ventral shields, he would as certainly get cast ashore sometimes, as 
that tribe and the whales do. Or at least an odd bone would drift to 
us, as my bone of the "whaled" whale did from unknown, but 
certainly very distant, regions, with the cuts of the blubber -spades 
on it. The bones of Sea-snakes float easily. 

Our Sea-serpents do not often reach 6 feet long, but we read of 
their attaining 10 feet. 

It does not follow of course that there cannot be a Great Sea- 
serpent of a totally different type, possibly far more saurian or more 

fish-like, 

KESWAL. 



BIRD-NESTING ON THE GHATS. 
By Mk. J. Davidson, C.S, 

I HAr> paid a short visit to the Kondabhari Ghat In August 1885, 
and the beauty of the place at that season, and the number of birds 
evidently breeding there, made me determine to go there tliis year at 
an earlier period, when I would find fewer young birds and more eggs. 
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My transfer however to another district seemed at first to make 
this impossible. Thanks however to good early rain, the population 
were too much taken up with their farming to quarrel with their neigh- 
bours, and I found I could get away for a week without any great 
inconvenience to any one. 

It was therefore with a light heart that on the afternoon of Siitur- 
day, July 10th, I left my head-quarters on a week's casual leave 
en route to the Gh&ts. 

A rapid drive of some thirty odd miles brought me to DInilia, the 
head-quarters of Khandesh, in time for dinner, and I was fortunate 
enough to escape without any rain, though the country near Dhulia 
was almost under water, and I could see heavy rain following me 
nearly all the way. 

The crops were looking well as long as it was light enough to see 
them ; but bird-life was not abundant, and all that I saw worthy of 
notice was a solitary Adjutant {L. argalus) accompanying some Grey 
Cliff-vultures in a banquet on a dead cow. 

The Adjutant is never common here, and during the five or six years 
I have known these districts, I have not seen a dozen in all, and always 
single specimens, and that during the rains and cold-weather. The 
Adjutants in the east of India seem mostly to resort to Burmah for 
breeding, and breed there in October; but no one seems to have found 
out where the birds from Western India breed or when. 

A little further on I saw a Roller (JO. indka^ not C. gayrula). This 
was distinctly exceptional. During the cold-weather indica is very 
common everywhere in Khandesh and Nasik ; but in the hot-weather 
it leaves the plains and breeds abundantly in the Satpuras and Ghats, 
and at the beginning of the rains it appears to leave the district (plains 
and hills alike). From the beginning of June till the middle of 
August one hardly ever sees a Roller. About that date, C. garrula 
appears about Dhulia in some numbers and remains till October, in the 
beginning of which month and the end of September C indica also 
returns. Sunday, the 11th, I spent in hospitable Dhulia, and the juve- 
nile Bhil population as usual brought a variety of nests and eggs. 
These consisted of the usual common Dhulia birds — Friniae {hodg- 
soni or gracilis) and Stewarti (for the first two birds are one spe- 
cies), Franklwiia buchanmii^ Perierocotus peregrifiuSj Caprimulgus askt- 
Mcusj Drymcsca inornata, and Sylvalica^ &c., ^c., the only nest 
requiring special notice being one of Volvodvora sykesi. This pretty 
little Cuckoo Shrike is on© of the earliest migrants in the rains, arriving 
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about' the 8th of June, aad breeding all along the scrub-jungles- which 
stretch between the Nasik and Khandesh CoUectorates. It appears 
particularly partial to the Angan forest, and, as far as I remember, all 
Ihe many nests 1 have seen have been in forks- of Angan trees. The 
nest is a pretty firm platform, composed of fine roots ; and the eggs, 
which mitch resemble those of the Magpie Robin, are three in number- 

The only bird I noticed specially at Dhulia was a single Alpine 
Swift (<7. TneZ^a). In that most useful book Barnes's ** Hand-book of 
Birds of Hombay," he states that this bird only occurs as a somewhat 
rare cold-weather visitant. In this I think he is mistaken, and that 
C^ melba is a permanent resident in all parts of the country where there 
are high enough cliffs to afford safe breeding-places, I have been told 
that it breeds in Kanara at the Gairsoppa Falls ; and I find in my 
note-book records of having seen it in Nasik and Khandesh in every 
month except October and November, so have no doubt that in this 
part of the country it is found throughout the year. Last May I saw 
flocks of hundreds flying into and out of fissures in the cliffs at Sap- 
tashring near Nasik, and though I could not get near the places^ 
I have no doubt they were then preparing to breed. If they breed there, 
their presence anywhere within 200 miles would be nothing extra- 
ordinary, judging from the pace they fly at. 

In the afternoon, about 4 o'clock, I left Dhulia and drove due west to 
Sakri, 33 miles, noticing on the road another Roller, apparently also 
indica. As it grew dark, occasionally a pair of Painted Sand-grouse 
passed acrobs the road, and the cries of many Nightjars (mostly asia' 
ticuBy the others monticolus) were heard on every side. These birds 
are all common inhabitants of the scrub-jungle here which adjoined 
the road on each side. 

1 rose early on the morning of the 12th and by 8 o'clock had reach- 
ed my destination, a rather dilapidated bungalow or tool-shed, belono-- 
ing to the P. W. P., situated on the edge of the pass. On the road 
great numbers t f males of a pure Yellow Moth(a bomhyx apparent- 
ly) were flying about I had however no net with me, and did nat 
attempt to catch them. 

On arriving at Kondabhari I at once took a short stroll down the 
Gh&t The place is an admirable one for bird-nesting. The hills in 
the neighbourhood are very steep and slope down on the Nowapur 
Pergunnah, a sort of northern edition of the Daugs, with the same 
unhealthy climate and water. At this pass a small stream runs down 
and forms a valley seven miles long and in no place at all steep. 
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Government have constructed a very fair road down the valley, and as 
the hills on both sides are densely w^ooded, it is both a capital place 
for birds and easily worked, 

I wandered down the nullah for a mile or so and found lots of birds; 
but nests were few and far between, and when I got back, about 11 
or 12, o'clock, all I had found were some dozen of the beautiful hanging 
nests of Zosterops palpebrosa. Most of these were emptyj^ but three or 
four contained young of various sizes, and two had each four eggs — in 
one case fresh, in the other unblowable. The nests were in every case 
suspended over the river (then dry), and varied iu height from the 
ground from 7 to 20 feet. I also found four nests of Myagra azurea — 
one with a fresh egg, which I left, and tlie rest either empty and old 
or with big young. This bird is very common on this Ghat, and 
makes its nest, generally on an " Umar" tree, ft is a very beautiful 
structure —a deep cup, generally attached to the side of a single hanging 
twig. Its sides are beautifully ornamented with white nests of some 
spider, the pattern being so regular in some cases as to resemble Jace- 
work, I noticed a single pair of Afuscipeta paradisi in chesnut plu- 
mage- They are rare at this season here, and I watched them a long 
time but saw no signs of their breeding, and when I again visited the 
place a couple of days later they were gone. 

In the evening I again went out and worked up the nnllah. In 
the first few paces a pretty little Blue Robin (<7. tickelli) darted from 
its nest. This was placed in a crevice of the bank, and might have 
been mistaken for one of our own familiar Robin Redbreasts. It con- 
tained three olive egg-=5, perfectly fresh. The Blue Robin is one of the 
commonest birds at this season along the Ghats, and its pretty metallic 
song seems never to cease if you wander along any of the nullahs. 
Its nests, of v»'hich I found niany^including four or five with eggs, were 
placed in hollows either in banks or in the roots of trees, and were 
composed of dead leaves, lined with fine roots, sometimes intertwined 
with hair. 1 had hardly packed these eggs in my box when one of the 
Bhil boys noticed a large rough nest on a bare tree close to the nnllah. 
It was a difficult tree to climb, and the boy declared it was an old one, 
but was promptly sent up to make sure. He scrambled unwillingly 
up, and as his hand was touching the nest, and his tongue again pro- 
nouncing the antiquity of the structure, a short-tailed bluish 
bird darted out. This was a specimen of the beautiful Yellow- 
breasted Ground-thrush {Pitta hrachjura\ and the nest, which was 
a clumsy structure of fine twigs, lined with dead leaves, contained five 
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slightly-set eggs. They were ahiiost round, of a heautiful (!hina 
white, with dark mugenta blotches aad lines scattered over them. 

A few hundred yards further on two similar nests were found— one 
cmptyj and one containing five fresh eggs. The stupid boj' however 
broke one in brinmno; it down. 

A heavy shower of rain now came on, and in the narrow gorge we 
were in it was too dark to see anything, and we were fairly driven in. 

The morning of the 13th was fine, and 1 drove a couple of miles 
down the pass and searched all the jungles on the left side of the road 
downwards. Birds were nu.merous, and I obtained two nests each with 
four eggs of CI tkkelU^ two nests, with one and five eggs respectively, 
of Pitta hrachyura^ as well as two empty nests of the same bird, 
one oi Ahippe poiocephala with three eggs^ and one ofMyagra azurea, 
also with three eggs, and one or two o{ Zosterops palebrosa. 

All these birds were noticed again and again, though Alcippe poio- 
cpphala is much commoner 50 or 60 miles further sou.th. One of the 
Bhils also knocked over with a stone a fine specimen of the Rufous 
Scops Owl (iSl snnia\ if it is really distinct from S, peunata It is 
a full grown male, and only mcasur^^d 6'1 in length. I noticed many 
S|)ecimens of Scops baJchamuna^ the Grey Scops Owl of this district 
and the Satpuras. They are however very much larger birds, measur- 
ing from 8 to 9 inches. The Rufous Owl I have only found in this 
Ghat and during the rains. The evening I devoted to endeavouring to 
watch specimens of Parus nipalensis and 3Iachlolophus aplonotiis 
to their nests. The former was very common; the latter scarcer. 
I watched both pairs and single birds ; but in that thick green jungle 
I invnriably lost sight of them in some thick tree, and whether they 
had entered a hole or merely fiown onto another tree I am to this day 
no wiser : I certainly found no nests. 

On the morning of the 14th I took a lot of Bhils and wallced 
down the nullah, taking the same ground I had gone over 
on the Monday. This is really much the best part of the jungle, 
and I was disappointed at its barrenness. 1 took the eggs, now 
three in number, from the nest of M. azurea^ and got also 
a couple of nests of C tickellL In one however the eggs were ready 
to hatch. I did not disturb them, and the other was only building. 
I also found a nest containing three nearly full-grown young and 
one addled egg of G. cyanotis. This Thrush is not common here, and 
this seems in this part of the country about its northern limit, and it 
is only a migrant, arriving in the rains; it is however commcii enough 
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along the ridge running eastward from the GLats immediately north 
of Nasik. Thrushes as a rnle are very rare in Khaiidesh. I have 
only seen one specimen of ifcf. hvrsfieldi and one of M. nigropileaj 
while the former is fairly distributed, though rare, in the north of 
Nasik, 40 miles south of this, and the latter simply swarms along the 
Saptashring Range stretehing from the Ghats eastward ; so much is 
this the case that in a week the patcl of one village sent me in 70 
eggs of this bird collected in one small hill. 

I watched a pair of Jerdon's Green Bulbul (^Ph. jerdoni) for a long 
time, but they had evidently not commenced to build, and I shot the 
cock. Last year I obtained nests with eggs in this same Ghat in 
August. I also shot a pair of Indian Cuckoos (C^. micTopterus)^ or, 
more strictly speaking, two *^pecimens, for they were both cocks. 

Every day I heard a clear note I could not make out ; and finally 
I foUowed it up and shot these two birds in the act of calling. It is 
not very common, and this is the only place I have noticed it in 
Khandesh. All the time I was at the GhM I never saw or heard the 
European Cuckoo {Cuculus canorus). This is a very similar bird, but 
the much narrower bars on the brenst make it very easily identified. 
It passes through Dhulia in the early part of June, and in July is very 
common throughout the Satpuras, a dozen often being heard at one 
time. It returns again in September, and no doubt breeds abundantly 
in the interval. As the Satpuras are barely 50 miles north of these 
hills, it is strange none of the Cuckoos stop to breed herein the rain?:. 

Coming back I got a nest with three eggs of Levcocerca leucogaster\ 
This pretty little Fantail is very comn on on the Gh&t ; but its nests are 
difficult to find, and the bird was not rare enough to make me willing 
to waste time over it. I only noticed one pair of the larger kird 
(Leucocerca aureola)^ and that was well down the Crhfit. It however is 
common on the plains above. I noticed one Honey Buzzard (P. pti- 
lorhynchus) ; and the t^hrill cry of the Hawk-eagle {L. cirrhatus) was 
constantly heard. This bird is common here and in the Satpuras ; but 
in the adjoining parts of Nasik I have never noticed a single speci- 
men, and it is far too noisy to be passed over. In the evening the 
villagers brought me a number of Mynas' eggs. These must have been 
from second nests, as there were lots of young flying about. All were 
the common species (4. tristis). Indeed I have never seen a single spe- 
cimen of the Blue-eyed Jungle-myna {A.fiiscus) in Khandesh, though 
it is common on the hills immediately south of that district. 

On the 15th I had determined to have a day in the jungles at 
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the foot of the Ghdt, and had sent the Bhil boys down the night before. 
The morning was however very wet, and it was past eight before 
I started. It was still wetter when I reached my destination, and 
I was glad to take refuge in a dharamshalla. About half-past ten it look- 
ed a little clearer and 1 ventured out, and by twelve it was quite fine. 
Everything was however soaking wet, and naturally I got very little. 
I found one nest of Diimetia albogularis with four fresh eggs This 
l»ird I found in great numbers last year ; but it was much scarcer this 
year, and I only got one other nest with hard-set eggs. The nests 
are placed on the ground, and are quite round, composed of long dry 
gras?, the entrance being at the side. With the exception of a nest, 
with one egg, of Alcippe poiocephala, all the nests I found on this 
occasion were of common birds, and there w^re few^^r birds and nests 
at the foot of the Gh&t than along the sides of the nullah higher up. 

The 16th was my last day, and I walked along the road for a couple 
of miles and then took the other side of the vallev. I twice heard the 
mournful wail of a Ground-thrush. The bird's cry in the breeding 
season resembles that of a young Spotted-owl, and no one would ever 
dream it was the cry of a Thrush. I found the nest of one pair, but 
the eggs were not yet laid. In the other case I could find no nest, 
though the birds kept flying round and round me, and I think I exam- 
ined every possible tree. The neighbourhood of this second nest 
(for there must have been one)was a very good place for nests. Within 
100 yards I saw a brood of Buchanga ccendescens just able to fly, and 
also one of Oriolas melanocephalus^ while on an adjoining tree there was 
another nest of this Oriole with two sliglitly-set eggs. It was a very 
deep cup on the end of a thin branch, and though in cntting the 
branch to get at the nest it got turned at right angles to its proper 
position, the eggs were uninjurod. I do not think this nest belonged 
to the same pair as that which had young ones flying. 

These Orioles are very common here, and I found four nests : one was 
new and empty ; from another the birds had just flown i while the 
remaining one contained one fresh egg. The bird would no doubt 
have laid more ; but to get at the nest I had to cut the branch oflf^ 
and it was only then I discovered that only one egg had been laid. 

On the very next tree to the one with this bird's nest was an empty 
Thrush's, and 20 yards ofl' a nest of the Common Ghat-babbler 
{M. malaharicus). This bird i^iever seems to leave the jungles, and as soon 
as cultivation begins on the top of the Ghat is replaced by Argya maU 
colmi The nest in question contained one fully-fledged youno- Hawk- 
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cuckoo {^Hierococcyx varius)^ and there were three old Babblers in 
attendance. Nothing could induce the Cuckoo to leave the nest ; 
and finally the boy threw nest and all down and it still held on 
with its claaws and bit at my finger, H* vcwius is very common 
in the valley and on the hills above it, and its shrill cry ^' Pu- 
pe-ha," ^' pu-pe-haj" re-echoes from every hill, and not one Babbler's 
nest brought to me was without one of the round eggs of this bird. 
In each case the embryo Cuckoo was much further advanced than 
the Babblers ; so it seems certain that the Cuckoo lays its egg before 
the Babbler does, or that its period of incubation is less. Proba- 
bly both are the case, as I remember once starting a Hawk-cuckoo out 
of a small bush and finding in it a nest of il/. malabaricus with a fresh 
Cuckoo's egg^ but no Babblers' eggs. I have litle doubt the bird 
I disturbed had just laid this egg ; but as Coccysfes jacobinus, which 
laj' s rery similar eggs, is common in the Satpuras where this occurred 
I cannot be absolutely sure. During this visit to Kondabhari I neither 
saw nor heard Coccystes jacohinus^ so am sure that the Cuckoo's eggs 
1 obtained all belonged to H. varms. 

A pair of Graculus macei was also apparently breeding near this 
place. I could not however discover the nest, though I watched for 
a long time. I found a nest with two young in September last near 
the same place ; but in thick jungle it is easy to overlook a nest placed 
high up in a fork and of exactly the same colour as the bark 

On my return to the bungalow I found, among other eggs collected 
for me, two nests, each containing five eggs, of D. sylvatica and Cisticola 
cursitans. The former is moderately common both on the Ghat and 
in the Maidan above, but the btter never seems to enter the high 
grass and jungle of the valley. 

Afterwards I had to leave and drive back to Sakri. On the whole 
I found much fewer birds than I expected ; but of course no migratory 
birds had arrived, and few young birds were flying. The only mam- 
mal I saw was a Hare. There were fresh tracks of two Panthers and 
a Hyena and a few four-horned Antelope, but I never came across any 
of the animals themselves. 

Moths were common, but Butterflies were few. Of the Papilionidae^ 
the only one really common was Eratonins. I noticed a few specimens 
of Politesj Jffamemnonj and Nomius : the first two were fresh from the 
chrysalis, and the last very battered. Caterpillars were however 
abundant, and included several of the Sphingidae and tw^o beautiful 
Green Caterpillars of Actias sdene. 
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On the morning of the 18th [ returned to Dhulia, where 
the nests of a great many common birds were brought to me ; 
and on the 19th I returned to my station and a vast pile of 
arrears of work. On the return journey the only thing I noticed 
was the number of males of Pericrocotus eryihropygius which 
were flying about as we passed through the angan jungle near Arvee. 
This very handsome bird is very common in this narrow belt of jungle, 
and the hens were evidently sitting. In previous years I have taken 
many of their nests, the restlessness of the birds, who are constantly 
flying to and from the nest, at once betraying its position. 

J. D. 



NOTE ON SOME POST-PLIOCENE MOLLUSCS 
FROM THE BYCULLA FLATS. 

Communicated by Mrs. W. E. Hart. 

You will doubtless smile if I speak to you of the treasures of the 
BycuUa Flats. But I can assure you the whole of tliat much-abused 
region is full of interest, both for the geologist and the zoologist. At 
no very distant (geological) date the sea must have ebbed and flowed 
freely eastward, past the site of the BycuUa Club, over all that ground 
now covered with cotton mills and municipal refuse heaps, and intersect- 
ed by causeway roads and open sewers, which lies between Mahim to 
the north and Cumballa Hill to the south. At a comparatively recent 
date its approach from the west was in some degree barred by a sort of 
breakwater formed by the elevation of the coast-line at Worli. This is 
clearly shown by the occurrence of fragments of modern sea-shells in 
the red earth at Worli Point, 16 feet above the present high-water 
mark. The sandy isthmus just south of Worli village too, in which 
modern sea-shells are found in good preservation and in considerable 
quantities 6 feet above the present level of high-water, must once 
have been the sea-beach at this point. But it was not till the con- 
struction of the Vellard Causeway at Mahal uxumi by an English 
Governor of Bombay in modern times that all access to the BycuUa 
Flats was finally denied to the sea. In the interval it still continued to 
enter from the south-west at the indentation south of Love Grove, 
and spread in a broad shallow lagoon over the present level of the 
BycuUa Flats. This was slowly filled as the tide flowed in through 
the narrow opening between Mahaluxumi Point and the southern 
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extremity of the Worli Ridge, and again was emptied,, or nearly so, 
as the tide flowed out, much in the same way as we see to-day the 
low -lying ground about the muddy creeks of Salsette. The entrance- 
being so small and the space beyond so great, it is clear the tide can 
never have flowed with any great force over the slowly shelving 
ground inside. Hence it is natural that whatever creatures died in 
these sheltered shallows, or were drifted into them from the sea 
outside, would there soon be silted up and preserved in the soft 
in-washed mud. Hence it is that you will find every spadeful of the 
soil of the BycuUa Flats literally full of the remains of countless 
sea creatures in a semi-fossilized condition, and for the most part 
in a wonderfully well-preserved state. 

This lump of earth, marked No. 1, is an instance. It was found 
near the race-course on the top of a bank of earth made of the soil 
excavated on the spot Of course the texture of the shells in many 
instances is greatly altered, or even completely changed, generally 
owing to the highly aluminous nature of the clay or siliceous condi- 
tion of the water in which they were deposited^ But this only shows 
how long such specimens must have been lying undisturbed exposed 
to these influences j and the fact that they have so well retained their 
original forms shows how very gradual was the operation of the influ- 
ences to which they were subjected. The group of fragments of 
tubular shells, marked No. 2, illustrates this alteration in texture while 
the original form is preserved. A yet more curious illustration is 
afforded in every handful of earth about the brick-fields on the west of 
the Byculla Flats. The soil here is somewhat laminate, very friable, 
and full of small crystals, apparently of gypsum. And its effect on 
the shells buried in it seems to have been in some instances to crys- 
tallize them, and in others to turn them a dark brown or black 
colour. In either condition they still retain their original form, but 
are so brittle, or rather rotten, that the slightest touch reduces them 
to powder, and I have found it impossible to bring any here in 
a recognisable shape. 

The alteration in texture, considered in connection with the nature 
of the surrounding soil and general character of the locahty, would be 
of special interest to the geologist. But the shells themselvesy 
whether their texture is altered or not, present several points of 
interest to the zoologist which I venture to think would amply repay 
their careful study by a skilled conchologist. T have therefore pre- 
sumed to invite to them the attention of the members of the Bombay 
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Natural History Somety in the section of " Other invertebrata*^ in the 
hope that some one tnay be found more competent than myself to 
discuss their characteristics. 

It seems to me such a discussion might be specially profitable in 
two ways. First, a careful comparison of these sub-fossil shells of the 
BycuUa Flats with those at present inhabiting the sea outside, with 
a view to determining such slight differences as may have become 
permanent during recent geological ages, might throw much light on 
the theory of evolution and the origin of species ; and secondly, from 
a study of these marine remains on dry land, we may learn so much of 
like creatures still inhabiting the sea as to be enabled more easily to 
find living specimens of species hitherto considered rare from 
their inaccessibility. It is chiefly in regard to the latter consideration 
that I propose to offer a few remarks now on these fragments of 
tubular shells which I have produced for your inspectioi\ here 
to-day. 

Among the commonest of the shells scattered over the BycuUa 
Flats are some not unlike pieces of the broken stem of a clay 
tobacco-pipe. My attention was first directed to them about two 
years ago by Major E. T. Frere, R.E., who believed them to be the 
tubes of seme boring mollusc. Unfortunately he was compelled by 
ill-health to go to England before he had prosecuted his researches 
very far. He took with him however some specimens he had found, 
and later I sent him some I found after his departure. By compar- 
ing these with specimens in the collections of the British Museum 
and the Royal College of Surgeons, and by the help of information 
and assistance courteously afforded him by the officials at these two 
institutions, and particularly by Mr. Etheridge, the head of the 
PaWontological Department at the British Museum, he collected 
some interesting information regarding the natural history of tube- 
forming animals. This he has kindly imparted to me, and I beg to lay 
before the Society such portions of it as seem to bear upon the 
specimens which I have collected from the Byculla Flats. 

When found in their least altered condition, the tubes are appa- 
rently calcareous and nearly white in colour, or faintly tinged 
with pink. They vary considerably in size. But [have found no 
fragments larger than those in the group marked Ko. 3 either in 
point of length or circumference. I think the reason of this is that 
the creatures inhabiting these shells used to bore downwards into the 
soft oozy bottom of the lagoon I have described, big end first. The 
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excavations hitherto made on the Flats have rot yet passed the level 
at which they attained this circumference, and the length represents 
the extreme diameter of a clod ordinarily loosened by a stroke of the 
pick in the vrivrk of excavation. When this is lifted, of course so 
much of the tube as it contains is snappud off and carried away with 
it. I daresay if we were to dig carefully downwards from the 
present level of the Flats, we should be able to uncover specimens of 
greater length gradually increasing in circumference, till at last we 
reached the lower or big end, as to which I shall have something to 
say presentl}'-, but a specimen of which I have not yet succeeded in 
finding. 

One curious characteristic of these tubes is the way in which they 
change their direction, as shown in the group of specimens marked 
No. 4. I w^ould particularly draw your attention to a feature in these 
to which I shall have occasion to refer again, viz.^ that wherever 
one of these changes in direction occurs, it is marked by a little 
rounded knob or excrescence on the shrli. Probably these changes 
in direction were necessitated, either by the inhabitant of the shell 
coming on some hard substance through which he could not bore, or 
by his being obliged to w^ork in a very confined space, by reason of 
his neighbours crowding on him, or by reason of the limited extent of 
the soil suitable for his operations at the scene of his labours. The 
excrescences, I presume, were formed by the arinial closing the end of 
his tube in the old direction when he started in the new to pre- 
vent the entry in his rear of water or mad or animals which might 
cut off his connection with his upper or smaller end. 

What then are these tubt^s? Before attempting a solution of 
that question, it may be as w^ell to :tate what the}' most certainly are 
not. They are not calcareous casts of the stems and roots of aquatic 
plants, formed by the deposit of lime held in suspension by the water 
in which they grew on vegetable substances which have since decayed, 
leaving only their mineral envelopes. You may think that in 
enunciating such a theory for the mere purpose of demolishing it I am 
but setting up a man of straAv for the pleasure of knocking him 
down- But 1 remember Major Frcre once telling me of a passage in 
some work on the geology of Bombay, in which it was suggested that 
the shelly tubes found on the Byculla Flats were casts of the roots of 
the mangrove bushes once growing there when the place was a muddy 
salt marsh. I have forgotten the name of the book, and I have not 
been able to find it since ; but I believe it came from the library of the 
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Bombay Branch of the Royal Asiatic Society.* There was much in 
it that was interesting and valuable. But this theory was certainly 
wrong. By a curious coincidence, 1 happened only the other day to 
pick up near the race-course this specimen, No. 5, which shows, I think, 
how the theory of the mangrove roots may have originated. You see 
here is a bit of the root end of some plant firmly embedded in a fragment 
of tube. Jt may either have grown up naturally through the tube, which 
had accidentallv fallen and become embedded in the earth in such 
a position as to allow of this, or it may have been poked in to clear the 
tube by some inquisitive cooly five minutes before I found it. I incline 
myself to the former theory, both as the more interesting, and 
because when I first found the specimen, it was completely filled up 
to the edge at both ends with earth, some of which has since been 
shaken out, wL^'ch would hardly have been the case had the piece of 
stick been pushed in for the purpose of cleaning out the earth. | 
But however it got there, there is the piece of the plant in the piece 
of the tube, and it is not impossible that a hasty observer might jump 
to the conclusion that the latter was deposited round the former in the 
manner suggested by the author of the work to which I have referred. 
The general objection to the theory is that the fragments of calcareous 
tubes are always single, whereas the roots and stems of mangroves 
are always branching. In this special instance the space between 
the shell and the wood, now filled up with earth, shows that the 
former can never have been deposited on the latter. 

But after thus disposing of the theory of another, it is only fair that 
I should give him a chance by advancing one of my own. My 
theory is that many (I admit not all) of the shelly tubes found on the 
BycuUa Flats are fragments of the tubes of an interesting and hitherto 
rare mollusc, belonging to the family of Pholadidas, and variously 
known as Kuphus^ or Septaria^ or Furcella arenaria^ or Teredo 

* Since this paper was rearf, I have fomd a paper by Dr. Buiefc on the {jeology of Bombay 
at page 167 of the 10th volume of '* Transactions of the Bombay Geographical Society." 
The converse suggestion is here m^de, viz,, that these tubes are the casts of horings made 
by marine wormtj through mangrove roots which have been formed by the infiltration of 
lime held in Bijspeofiion by rain-water, and deposited in successive layers each monsoon 
within the outer circumference of the original boring. This theory seems to me as unten- 
able as the other, and formed only for the purpose of accounting for the concentric struc- 
ture of most at least of tbe thicker tubes. In the first place, though the fragments of tubes 
are literally innumerable, I have never yet found one sticking in a piece of wood. In the second 
place, if the rain-water filtering through the soil of the BycuUa Flats were so strongly charged 
with lime, we should expect to find everything in it thickly coated with lim«, not merely 
the inner surfaces of these tubes <>n the other hand, the concentric structure of the tnbe 
seems capable of explanation by the act of the animal itself iu thickening the tube 
inwards at intervals, for the purpose of reducing the size nf the orifice as it diminished in 
size itself, in the manner pointed out by Sir Everard Home in his paper mentioned 
below. 

t At the time of reading the stick was pulled out, and found to have been roughly cut 
to a point, thus estftblishing the truth of the cooly theory. 



188 KATURAL HISTORY. 



gigantea^ of.the habits and history of "whieh very little seems as yet 
to be known to conchologists. 

I am led to this conclusion by the discovery of such specimens as 
those in the group marked No. 6, showing a septum or division 
running longitudinally down the tube for some distance from the small 
or upper end in such a manner as to divide the tube into two. These 
two divisions are in fact the cases of the two siphonal tubes of the 
animal— one respiratory and the other excretory — which were closed 
at will by means of two triangular pallets working loosely within the 
shell. The union of these two tubes into one through the greater part 
of their length is the characteristic feature of the Pholadidas. To the 
family of Pholadid^ the Teredines are now determined to belong. 
But it was long before the Kuphus^ which I believe these specimens 
to be, was admitted to a place among the Teredines. M„ Rang^ 
who under the name of Septaria excluded Teredo gigantea (Kuphus) 
from the genus Teredo, while observing that it very closely 
approximates the Teredines and the Fistulanse, thus describes it : — 
** Animal unknown ; shell unknown ; tube calcareous, thick, &olid, 
in the shape of a very elongated cone, and irregularly flexuous, 
furnished internally with small incomplete annuliform septa, 
terminated at one of its extremities by a convexity, aad at the other 
by two slender and separated tubes." 

Eumphius figures, under the name of Teredo arenaria^ a species of 
tubular shell found in shallow water, among mangrove trees, 
apparently identical with that described by M. Rang, and 
represents the double tube at the smaller end as branching into 
a distinct bifurcation. This of course is a material difference from the 
specimens now before you. 

Lamarck, still excluding this species of Septaria, which he calls 
Arenaria, from the Teredines, recognised only two species of Teredo, 
viz., Navalis and Palmulatiis. The latter he thought differed only in 
its greater size from the former, which is the species long and 
unfavourably known to sailors as the borer through the bottoms of 

wooden ships. 

In 1797 Mr. Griffiths discovered at Sumatra a tubular shell 
apparently of a species nearly identical with these before you. He 
noticed the difference in the structure ot the double tube at the 
smaller end between his specimens and those figured by Rumphius, 
but ascribed it to the difference of situation in which they were fomid. 
Mr. Griffiths' specimens were procured from a small sheltered bay, with 
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a muddy bottomj surrounded by coral reefs, on the island of Battoo, 
near Sumatra, which was exposed by a violent earthquake. The 
largest, was 5 feet 4 inches in length and 9 inches in circumference at the 
base, tapering upw^ards to 2 J inches. Most of them were covered with 
small Oysters and Serpulse for about a foot from their upper extremity, 
showing that they must have protruded that distance from the 
muddy bottom upwards into the water. But owing either to the 
depth or the muddiness of the water, they had escaped notice till the 
natural convulsion which laid bare the bottom of the bay. 
Mr. Griffiths remarked that the large end was completely closed, and 
had a rounded appearance and was very thin, while the small end was 
very brittle and divided by a longitudinal septum running down 
for 8 or 9 inches. Many of the shells he described as nearly straight, 
while others were crooked and contorted. The substance of the shell 
he described as having a fibrous and radiated appearance. And 
herein lies the only essential difference between his specimens and 
these before you, which for the most part present a concentric, not 
radiated, appearance,* In all other particulars they approach very 
nearly to Mr. Griffiths' Battoo Shells, except in their smaller size. 

Godfrey Sellius had been the first in 1733 to recognise a true 
bivalve mollusc in Teredo. But It was reserved for Sir Everard 
Home, R. N., in 1806 to discover a species of Teredo in the shells 
Mr. Griffiths had found at Battoo. He bestowed on it the name of 
Teredo gigantea. Be published his discovery in a paper entitled 
^' Observations on the Shell of the Sea-worm found on the Coast of 
Sumatra, proving it to belong Lto a species of Teredo," and presented 
the specimens from Battoo, as well as others found in '^ Another inlet 
of the sea, sticking out from rather hard mud mixed with sand and 
small stones from 8 to 10 inches or more and from 1 to 3 fathoms 
under water," to the Museum of the Royal College of Surgeons. 
Unfortunately these have now all disappeared, except tw^o marked 
E348 and E 349c. They are thus described in the Catalogue :-^— 
*'E348. — Teredo (Furcella) arenaria — Rumph. sp. {Teredo gigantea, 
Home). Babitat : Indian Ocean. Presented by Capt. Sir E. Home, 
R. N. E349. — Specimens marked a to % c. — The terminal portion 
of the shell and the double tube." 

* In some instances tbe outer and inrer layers are shelly and those in the centre dis- 
tinctly crystaUine. In a few tbe texture of the shell is crystalline throughout. The animal 
could not h^ve fc^med a crystalline shell. But by the action ©f the mud or water in 
which it was depDsited the shell may have been cystallized, as I have pointed out is com- 
mon with those found near the brick-fields on the west of the Flats ; and the crystals may 
have been Bubsequenily decompoeed by some other iufiuence on the surfaces exposed to it. 
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Among the lost specimens are some ^' showing the manner in 
which the animal closes the tube with transverse septa at certain 
periods of growth" and "the pallets which are attached to the base 
of the tube." 

Henceforth the right of this mud or sand borer to a place in the 
genus Teredo and family Pholadidse appears to have been always 
recognised. How or where he got the name of Kuphus, or Uuphus, 
or Cyphus, for there seems to be some uncertainty in regard to its 
spelling, by which he is known to Gutteard^ I cannot say. But 
Sower by in the "Thesaurus Conchyliorum " thus describes two species, 
giganteus and clausus^ of a genus ' Kuphus,' Gutteard, synonym, 
' Furcella', Oken : — ^' The tube of this sand-burrowing mollusc attains 
the length of some feet, and has been known as the gio^autic septaria 
of Lamarck. The small end which protrudes from the surface of the 
sand is divided by a central septum, and sometimes forms a double 
separated tube. The pallets of the larger species only are known ; 
they are spathulate and deltoid. No valves have been found of either 
species-"* The only other known specimens of Kuphus in England 
beside the two I have just mentioned in the College of Surgeons are 
those in the British Museum. In the family Pholadidse, next to genus 
Teredo is a specimen marked '^ Cuphus (Gutteard)/' Under it is written 
* ^ Furcella arenaria (Gutteard sp.)-" It is a piece of tube 15 inches long, 
with a closed and rounded end showing a visible suture. By it are two 
pallets. There is nothing to show where any of these specimens was 
found, and no one at the Museum seemed to know. Besides these, in 
another show-case are two very long and big pieces of tube, wanting 
the round ends, but showing well the longitudinal division into two at 
the smaller end. One of them is labelled " Singapore." The other, 
3 feet 9 inches long, has no history ; but Mr. Smith, the Curator, 
believed both pieces were obtained from Mr- Charlesworth, a well- 
known Geologist. 

Woodward in 1854, writing of Teredo, after describing T.navaUs and 
corniformisy continues : — "The tube of the Giant Teredo {T, arenariay 
Rumph., Furcella^ Lamarck) is often a yard long and 2 inches in its 
greatest diameter. When broken across, it exhibits a radiating pris- 
matic structure. The siphonal end is divided lengthwise, and some- 
times prolonged into two diverging tubes/' In 1885, Wm. Clark 
wrote an account of Teredo, in which he suggested that certain points 

♦ I hav« never found any paUeta. If they do not exist, it may be because the ByouUa 
Flat apeoimenB beloxifi: to the smaller species, which to judge from the fiize of those found 
would appear to be the case. 
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of analogy of Teredo and Bentalium make it appear that the former is 
the passage hetween Lamellibranehes and Gasteropods ; that is to say, 
putting the proposition in a more popular form, Kuphus may be 
regarded as the connecting link between bivalves and univalves. Lastly, 
in May 1875 was published an illustrated paper on Kuphus in Reeves' 
"Conchologia Iconica" (probably written by Mr. Sowerby, Mr. Eeeves 
having died in 1865), which thus describes the genus Kuphus, Gutteard 
Cyphus : — " Mollusc ; sand-burrowing ; tube large, white, rough, 
slightly ringed; posteriorly attenuated; divided interiorly into two 
tubes ; chambered transversely with septiform laminse ; valves un- 
known; compressor palmets shelly deltoid." 

The writer goes on to point out that the general appearance of the 
tube is so like that of the Teredo as to leave little doubt of the nature 
of the animal and its affinity with the genus Teredo. At the same 
time he says it can hardly be included in that genus, the valves having 
never been seen, and it being certain that the animal does not bore like 
the Teredines. 

He figures tw^o species, giganka and clansa^ the former of which 
has the lower end broadly open, the latter closed in a rounded oval 
disc with a visible suture. 

It is hard to see how, with a closed and rounded end, inside which 
the valves, if any, must be situated, the animal can have conducted 
its boring operations through the mud, especially as the shell at this 
part is described as very thin. I have a theory, of course a mere guess, 
as I have never seen the anterior extremity of the shell, which you 
may think it presumptuous in me to advance, but still it does seem to 
me not impossible that the closed end may be not the characteristic of 
a species, but due to the act of the individual. We have noticed the 
rounded projections, the shell of which is very thin, occurring wher- 
ever the animal stopped progressing in the old direction and started 
in a new. Suppose for any reason he did not start again, the tube 
would end in a rounded projection. Might not this account for the 
rounded ends of some specimens ? Sir Everard Home, in his paper 
already mentioned, says that both Teredo gigantea and Teredo 
navalis^ when arrived at their full growth, close up the ends of 
their shells, and that death is not the consequence of this act. In 
some of Mr. Griffiths' specimens he says the shell was considerably 
thickened at the end, and in a few the animal had receded up the 
tube, forming new inclosures more than once, and at the same time 
thickening the walls of the tube so as to diminish the canal in 
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proportion to the diminution of its own size, showing that it must have 
survived for a considerable time the first closing of its lower 
end. 

You thus see how little is as yet known of this last discovered species 
of the genus Teredo. But this scantiness of information and paucity 
of specimens may be attributed rather to the inaccessibility than to the 
numerical scarcity of the creature. For an animal that bores several 
feet deep into a muddy bottom several feet below water cannot be 
said to offer much encouragement, at least to human beings, to make 
his acquaintance. But the introduction may in a measure be facilitated 
if the tubes to be found in such numbers about the Byculla Flats are 
in fact the remains of this creature. That they are, I think, may 
be inferred. First, from the similarity of the place in which they 
are found to that described as the home of Mr. Ginffiths' " Sea-worm." 
At the time when the Indian Ocean ebbed and flowed across the 
Byculla Flats, their condition must have nearly resembled that of the 
shallow sheltered bay, with a muddy bottom, in the neighbourhood of 
Sumatra. Secondly, the general appearance of the shelly tubes here 
agrees with the descriptions I have quoted to you in every point, 
except that the structure is concentric instead of radiating, which 
may be due either to a difference of species or to the alteration the 
shells have undergone in the process of fossilization.* Thirdly, and 
most important, we recognise here the longitudinal septum, dividing 
the tube into two for some inches of its length, which characterized the 
shells discovered by Mr. Griffiths. 

It is true that in the descriptions and specimens I have mentioned 
of Kuphus, there are the closed and rounded lower ends which I have 
not yet succeeded in finding. But these are probably still awaiting 
discovery some few feet lower down* Major Frere tells me he found 
one, but I am sorry I never saw it. I have found these two speci- 
mens, marked No. 7, which at first I was inclined to hope might be 
the extreme tips of the rounded ends, the shell of which you will 
remember is described as being very thin. I am however now inclined 
to think that they are nothing more than the excrescences, which we 
saw the animal threw out in his shell whenever he changed his direc- 
tion, and which have been knocked off the tube. The group of 

* If the process of crystallization \*erp gradual, and the crystal wt-re substituted for the 
ebeU in succeesive layers, but were afterwards dtcomposed, say by heat, tbe structure of 
the tube would be cou'-eutric and the texture non-crystalliue. If the heat were not sufi&- 
cient to penetrate tbe whole tbi«'kness of tube, the centre layers would still be crystal- 
line, aa first altered from the sbe 11, aud the outer and inner Don-crystaUine, not accord- 
ing to the original structnre of the shell, but owing to the second alteration it had under- 
goue from its crystallin© shape. 
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specimens, marked No. 8, shows how prominent some of thiese excre- 
scences are, and how easily in consequence they might be knocked off. 

I think, from the very large number of the tubes now to be found 
loose on the BycuUa Flats, that the animals inhabiting those tubes 
actualfy lived in th« soil of which the Flats are composed, and that if 
we dug further down we should com<5 upon their lowor ends. But 
of couree it is possible that the fragments of tube now found on the 
Flats were only washed in from outside, and that the lower -ends are 
still sticking, head downwards, in some other soil. Th-e fact that 
we have only found upper ends as yet on the Fiats lends colour to this 
theory. The two specimens, marked No. 9, however still show the 
sort of soil in which to look for the animal. These are evidently 
lumps of clay, though now considerably indurated, through which, 
while soft, the creatures which inhabited these tubes were working 
their way. 

Bearing this in mind, and remembering the description of their 
liabitat as given by JMr. Griffiths, I would recommend careful search 
to be made in those sheltered bays and creeks, which so abound in the 
neighbourhood of Bombay, with muddy bottoms over which the tide 
flows with no great violence to a height of from 6 to 15 feet. If once 
we can find their home, there will l>a no lack of specimens, for the 
abundance of remains on the Byculla Flats shows that, in numbers at 
least, they are not deficient. A large capture of living specimens 
would probably be attended with important results to science gene- 
ra.lly. It would certainly be a valuable addition to the best collections 
in England, and would reflect great credit on this Society. It will 
however be necessary to remember that as all that glitters is not gold, 
so every tube is not a Kuphus. Here is a small group of specimens, 
marked No. 10, which are the tubes of Dentalia, also very common on 
the Byculla Flats. One you see, comparatively modern, is hardly 
altered at all ; but the others from their appearance might be coeval 
with the oldest and most altered of the specimens of Kuphus to which 
I have introduced you. The Dentalia, you will remember, are the crea- 
tures referred to by Clark in propounding his theory that " Teredo is the 
passage between Lamellibranchs and Gasteropods/' They also are very 
interesting creatures, because, if Gasteropod at all, they are very 
exceptional members of that oider- Huxley regards them as 
Pteropods, They constitute a very lowly-organised group without 
distinct gills or heart and with a but imperfectly developed head. The 
slender tubular jihellj as you see from these specimens, is curved, 
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tapers suddenly, has no division, and has an aperture at each end, that 
at the smaller being quadrangular, features which readily distinguish 
it from Kuphus. 

But I must not allow myself to he betrayed into trespassing farther 
on your patience. If I were to attempt to describe all the shells to 
be found on the Byculla Flats I should never have done. Among 
them I have no doubt are many besides Kuphus that have hitherto 
enjoyed a reputation for scarcity^ simply because by their inaccessibi- 
lity they have been seldom seen and little studied. By convenient- 
ly investigating these remains at oui: leisure on dry land, we may 
learn so much of the history and habits of the animal as to be able 
more readily to secure living specimens in the neighbourhood. 

J. B. H. 
24th July. 



THE BIRDS OF SOUTH GUJERAT- 
By H. Littledale, Baroda. 

In Major E. A. Butler's excellent list of the " Birds of Sind, Cutch, 
Kathiawar, North Gujerat, and Mount Abu" (in the Bombay Oazetteer) 
several birds are omitted which have been found in South Gujerat 
and the Panch Mahals, and which I think mubt certainly extend to 
North Gujerat and the Eajputana Forests at least, if not to Eastern 
Kathiawar also. The fauna of any district will obviously be inter- 
mediate between the faunas surrounding it, and one cannot draw 
a hard-and-fast line beyond which birds are never found to travel. In 
fact "never'* is a word that the Ornithologist should specially beware 
of; with birds '^ the world is all before them where to cliuose/' and 
they exert their privilege of choice to an extent that often upsets the 
doo-matic Naturalist, whose *' never" has to be modified into ^' hardly 
ever" to suit the facts of the case. 

12. Falco hahylonicus (Gurney).— The Red-cap Falcon is only 
reco-^ded by Major Butler from Sind; but Mr. Doig shot one at 
Sanandj near Ahmedabad. 

27. Agmlamogibiilc (S. S. Gm.).— Mr- Doig has shot at the same 
place; Butler only records it from Sind. 

85. Limncetus cirrhatus (Gm.). — The Crested Hawk-eagle Major 
Butler records from "Mount Abu, rave." Mr. Davidson writes to me 
that " it must breed with you ; it is the common Eagle in West 
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KhandesVi, and from our hills, Pavagarh(a mountain 28 miles north-east 
of Baroda), is seen;" but I have not yet found it. It probably will 
turn up in the hilly forests of Chota Udepur and the Panch Mahals. 

39. Spilorms cheela (Lath.). — The Crested Serpent^agle Butler 
records only from ^' Sind, rare." Mr. Barnes {Birds of Bombay) says it 
*^ is very rare ; one was obtained at Savantvadi by Mr. Crawford ; and 
anotlier ia Sind by Mr- Blandford : these are, I believe, the only 
recorded instances of its occurrence within our limits." 1 shot a female 
and got an egg in a nest at Pattra, 15 miles from Dohad, Panch 
Mahals, 12th April 1886. Mr. Doig and I were botn of opinion when 
examining it in the flesh that this bird was true cheela and not minor^ 
and so I think its right place is in the museum of our So\;iety, where 
it will be found by any one wishing to verify the record, which, as we 
had only measurements tu go by (Hume, Bough Notes^ Jerdon and 
Barnes being consulted), and no skins to compare, would be desirable. 
The nest was in a fork of a Kodai tree, in thin jungle, 20 yards in 
from the flank of the bed of the Anas River. It was a poor straggly 
^affair, not bigger than a Kite's, and hardly so compact. The egg, hand- 
somely blotched and streaked with dark red at the larger end, mea- 
sures 2'6 X 2-2. On the 25th of May I saw a pair of either this species 
or S. minor feeding a young bird near Beecheewara (Dungarpur, 
Meywar). 

57- Pemk ptilorhynchus (Tem.). — Major Butler records the Crested 
Honey-buzzard from *^ Mount Abu, rare." Mr. Doig tells me that he 
has shot it in the Ahmedabad District; he and I found a nest, one egg, 
in a high Kadai tree in thickish jungle at Singargarh, near Saonth 
Panch Mahals, and shot the female on the 25th April 1886; and we saw 
another at Saran, near Dungarpur, Meywar, 5th May 1886. The 
egg was white, faintly marked with cold brown at the larger end. 

65. Syrnium ocellatum (Less.) is said by Butler to be a "perma- 
nent resident (I believe)." I found its nest, two eggs, 4th March 1886 
near the Race-course, Baroda. One egg was much harder set than the 
other, and had a bloodstain on it from the remains of a half-eaten 
squirrel that lay beside it In 1885 I was too late for this nest, find- 
ing one fluffy little fellow snapping his bill at me when I called on the 
family on the 31st March- 

72. Ketupa ceylonensis {Qme\.\ — " Sind, rare," says Major Butler; 
'' has not yet been recorded from Gujerat, neither did I meet with it in 
Rajputsina or Central India" says Mr. Barrjes. Mr. Doig and I saw 
three, and shot one adult and one yoimgbird at Saran, near 
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Dungarpur, Meywar, 7th May 1886 ; and Mr. Doigshot a specimen 
at Harsole, rear Ahmedabad, in 1884. The young one at Sarau 
seemed about four months' old. 

74. Scops pennatus (Hodgs.) — " Sind, cold-weather visitant, rare," 
is all Major Butler records; and Mr. Barnes says it *'occui*s spar- 
ingly throughout the district, except perhaps Gujerat." I therefore 
record that on the 8th February 1886 I shot one, in the rufous 
phase of plumage, at Pavagarh, on the hili-side above Champanir, 
and my shikarry said be saw another which was wJiite {}^e.^ the aduli 
phase). 

Ibter. Scops hakkamuna (Forst.)— Mr. Doig got a family of six of 
these at Saran, and I kept one of the young ones alive for several days ; 
they are only recorded from Sind and Abu, and with nocturnal species 
every occurrence is worth record. The nest-hole was in a liigh Mowra 
tree, and was inhabited also by a colony of tree-ants, who made it 
uncommonly hot for the man who got down the Owlets for us ; in fact 
he twice "resigned," but the sight erf a depreciated " dib" encouraged 
him to persevere and succeed at last. 

77. Glauddium radiatnm {TickeM). — Butler only records this from 
the jungles at the foot of Mount Abu ; hut we found it common in 
the mahals from Dohad northward to Saran (Meywar) ; and A. hrama 
correspondingly scarce, and only near the villages. 

98. Cypselus meWa (Lin.). — 1 only mention to protest against 
Major Butler's remark "only occurs, as a rule, in Gujerat, within reach 
of the hills J*^ As the Gujerat Alpine Swifts are within reach of the Hima- 
laj^as if they choose to go there to roost and return in the morning, 
this seems an unnecessary limit to place on the range of birds with 
such wonderful powers of flight ! 1 have frequently seen them over- 
head near Baroda, and have shot them on the 21st September. 

104. Dendrochelidon coronata (Tick.). — This lovely bird is not 
in Butler's list; but it is quite common in the hill jungles of the Panch 
Mahals, especially near the tanks in those jungles. I found a nest with 
egg on a thin bough of a leaf less tree, 20 feet above the path in 
the midst of jungle, near Saran. The nest was hardly 1\ inch in 
diameter, including the bough to which it was glued ; and both nest 
and egg are safe and sound in my collection — a feat which Mr. Hume 
{Nests and Eggs) never managed to accomplish, and he says " it 
is almost impossible to get the egg (for they lay only one) down 

unbroken. 

118. Merops philippinns {lAn.).—M.2i]ov Butler only records from 
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" Mount Abu, rare, occurring only as a straggler." This leads me to 
remark that Major Butler does not appear to have fully worked out 
these species, that keep along rivers such as are more common in South 
than in North Gujerat. This species is common enough, and breeds 
along the Mahi from the mouth nearly to the source ; it has to keep 
to the larger rivers during the breeding season (May), leaving them 
for the meadows during the rains. 

124. Coracias garrula (Lin.). — Butler says " Sind; seasonal 
visitant \ not common." Mr. Doig notes in my copy of Barnes : 
'* very common in Gujerat, the Ahmedabad districts, in August and 
September, and again in February ;" and I saw two at Goblej, near 
Khaira, September 27tb, 1886. 

127. Pelargopsis gurial (Pears.). — The Stork-billed Kingfisher is 
not recorded by Butler ; but we found it along the Mahi in the Fanch 
Mahals (and see my paper in No. II. of this Journal). 

147. Palaeornis evpatria (Lm.).- — Butler refers to one Sind speci- 
men of doubtful authority. Mr, Murray {in UpisL) says " this was 
undoubtedly a cage-bird escaped ; tail feathers much abraded." 

164. Yungipicns nanus (Vig-), — " Mount Abu, rare," says Major 

Butler. Mr. Doig saw a pair, and ehot a male near Ganji, Dungar- 

pur, Meywar, 4th May 1886. It measured onJy 4| inches in length. 

193Z>2s, MegaJcema inornala (Wald.). — Common in the jungles of 

the Panch Mahals and at Pavagarh. 

238. Dicaennt minimum (Tick.). 

240. Piprisoma agile (Tick.). — Neither of these little flower-peckers 
is in Major Butler's list ; they are both permanent residents about 
Baroda. 

250. Sitta castaneiventris (Frankl.). — Not in Major Butler's list. 
I shot a pair at Saran, Dungarpur, Meywar, and saw two others there 
5th May 1886. They did not appear to be breeding then. 

268. Volvocivora syhesii (Strickl.).*- Major Btitler records from 
** Abu and the low hills east of Deesa; rare." It goes east after the 
rains, and I saw it not unfrequently in the Panch Mahals in May, 
doubtless on its way west to breed, which it does about Baroda, 

285. Dissemurus paradiseus (Lin.). — Not in Major Butler's list, 
but ** breeds in the east of Godhra, and therefore probably throughout 
the Panch Mahals" (J. Davidson, Esq., c.s., in Fpist.) 

293. Leucocerca Uucogaster (Cuv.), which Major Butler only records 
from Abu, breeds at Baroda also, through rarely, L. aureola being 
by for the commoner species. 
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297. Alseonax latirostris (Ruffie^). — Is not in Major Butler's list; 
and Mr. Barnes says '' it tasnot been recorded from either Sind or 
Gujerat." I found it common at Saran in Meywar ; shot a female. 
May 9th, 1886. It is so like a Sparrow that doubtless it has been 
often overlooked, and will probably be found in quiet shady places, 
oyer water, throughout the jungles of the Presidency, except Sind. 
Although in appearance like a Sparrow, ite manners resemble those of 
305, Ci/ornis iickelU^ especially in its robin-like flutter of the wings 
when standing. I saw it ivhaching some insect several times on 
a bough, just as a Wood-shrike does, and then swallowing the big 
morsel whole* 

452, 1x08 luteolus (Less.). — Not in Major Butler's list, but 
common about Baroda and in wooded ravines throughout the 
district. 

459- Otocompsa leucotis (Gould).— Though common in the more 
desert tracts to the north, I have never seen this bird in the park- 
like country south of Ahmedabad to the Nerbudda. Mr. Barnes 
however says it " is far from being uncommon in Gujerat." 

463. Phyllornis jerdoni (Blyth).— Not in Major Butler's list, 
but nevertheless occurring sparingly about Baroda, and more com- 
monly in the forests of the Panch Mahals. 

467 & 468. lora zeylanica (Gmel.), which Major Butler records 
only from Abu, and "not very common" there, is very plentiful 
about Baroda, where I have found uiany of its ne&ts. 

475. CospycJius saularis (Lin.).— Major Butjer calls this a " cold- 
weather visitant." A pair have just left my porch with their 
young family which they reared there this June ! I saw seven adult 
birds too^ether in a mango grove at Jhalod, Panch Mahals, 20th 

May 1886. 

481. Pratincola caprata (Lin.).— Major Butler calls this a perma- 
nent resident in Gujerat ; but it certainly is not found in the Baroda 
District from April to September, and though we specially watched 
for it, neither Mr. Doig nor I saw one in the Panch Mahals last 

April and May. 

4QQter. Saxicola capistrata. i Not in Butler's Hst, but recorded from 
517. Luscmiola negledus. J Sind in Murray's Vert^b. Zool. of Sind. 
553. Hypolais rama (Sykes),— Although the Phylloscopinae are all 

ciold-weather visitants, it is very probable that others breed in Sind 

besides this species, which Mr. Doig found breeding plentifully 

there. 
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558. Phylloscopus higuhris (Bljth). — Not in Butler'a list, but I shot 
one out of a flock of five near Baroda Race-coarge, 17th September 
1885 ; and Mr, Barnes says " very rare winter risitant to the Deccan," 
which give ns two landmarks on its line of migration. 

582^*5. Sylvia minusculay^ Neither in Butler's list; both in 

582. S.althea J Murray's Ferteb, ZooL of Sind, 

560. Phylloscopm viridanns (Bljth). — Not in Butler's list. Shot 
one at Pattra, nearDohad, Panch Mahals, 14th April 1886, Merely 
a cold-weather visitant to the Deccan " (Barnes). 

631. See previous paper, Journal No. II. 

647. Machlolophus xanthogenys (Vigors). — Not in Butler's list. 
Mr. Doig shot a male in a mango grove at Jhalod, Panch Mahals, 
21st April 1 886, evidently breeding or about to breed ; and we sa-w a pair 
at that ^' bird paradise" Saran,* near Dungarpur, about ten days later. 

674. Dendrocitta rufa (Lath.). — To my previous paper (Journal 
No. 11.) let me add regarding this bird that I counted twenty- 
three (23) of them fly out of one tree at Kadana on the banks of the 
River Mahi, Panch Mahals, 28th April 1886, and found them very 
common in the jungles between Dohad and Khairwarraat that time. 

Serinvs pedoralis (Murray), sp, nov. — Not in Butler's list. {See 
VerteK Zool of Bind, 193, as also p. 201 for 784, Palumbus casiotis.) 

765. Spizalatida deva^Sykes), — Not in Butler's list ; but this is the 
commoner sort about Baroda, and S. malabarica the rarer. 

805 & 306. Cyornis tickelli (Blyth).— Common in secluded spots, 
near water, throughout Gujerat, though not recorded from that district 
by Major Butler, 

839. Sypheotides anrita (Lath-). — Have found it breeding about 
Baroda at the following dates : — 19th August 1885. — Two eggs, and 
a thirdj a bright green colour, extracted 21st September 1885.— 

*^ There ifi a stream from a spring here, with overhanging treee, and not 
another drop of|water for miles around. The little stream ie onlj about 5 yards 
broad, and after a course of 300 yards or so disappears in the sand; bnt I noted 
in my diary at the time the following birds in that one little oasis : — Green 
Barbets {inornata)^ Coppersmithp, Common and White-bellied Drongos, Dovep 
Crreeu Pigeons, Nuthatches (250), Tickeirs Blue Bedbreast, Titmice (Grey and 
Yellow-cheeked), Orioles, Keels, Crows, Sparrow-hawk (on nest, three eggs), 
Owlets (A, radiata, tScops bakhamund), Paradise and Fantail Flycatchers,' 
Kingfishers (P, gurial, C, rudis, H, smyrnnsis, and A. hengalensis% Wood- 
peckers (^Aurantius and Mahrattensis), Common Sand-pipers, Lapwings, Painted 
Sand-grouse, common Myuahs, Whitv-tbroated, Hodgson's and Stewart's Wrfn- 
warblers, Tree-pies, Common and Yellow-throated Sparrows, Bulbuls (462), 
Brahminy Mynahs, Fish owls (^. ceylenensis), Crested Tree-swifts, Cretted 
Honey bDzzards, Babblers, seven large Grey Cuckoo-shrikep, Magpie Bobins, 
Green Bittern, Roee-tiuged and Eoae-headed Parrakeets, Mottled Wocd-owl, 
Indian Wjghtjar — what a choir! 



200 KATURAL HISTORY. 

Caught three chicks just out of shell; no nest; fragments of shell on 
a flat bit of ground amid thin grass. 9th August 1886.— Four fresh 
eggs. 13th September 1886.— Three fresh eggs. All the foregoing 
from near Bakrol, six miles from Baroda. 

842. Glareola orientalis. ^ 

S45bis. Ch. ptuvialis. > Not in Butler, vide Murray, op. cit. 

847. H. ventralis. ^ 

843. Glareola lactea (Tem.).— The Lesser Swallow Plover not in 
Butler's list, though common in the sandy, rocky bed of the Mahi above 
Wasad. I got 18 eggs iu the bed of the Mahi above Sihora, 6th April 
1886. There were no nests, and the eggs were either single or 
in pairs on islands. Some were far in under the ledges of rock ; 
others right out on the gravel ; and the sheltered eggs were far 
finer coloured than the exposed ones. 

900 Parra indica (Lath.).— Butler says " permanent resident,. 
/ Mieve:' It breeds commonly about Baroda, laying its eggs on 
the floating lotus leaves. People in Lidia generally call this bird 
a Jacana, pronounced Jakana; but the name is spelt Jacanain Coues's 
Birds of North America, and that indicates the correct pronunciation 
I believe, though Ogilvy's dictionary pronounces it as Jakana, 

9246i>. Not in Butler, vide Murray, p. 270. 

932. Ardetta Jlavicollis (Lath.).— Only recorded from Sind by 
Major Butler; but Mr. Doig got it near Ahmedahad ; and I saw 
a pair near Baroda, May 1884, but as I was waiting for a Panther 
(that never came), I did not secure a specimen. 

850. Mgialiiis minvta (Palls.).— To the instances recorded by 
Major Butler I may add that I have frequently shot it along the Mahi, 
and found two nests, three eggs each, last April 6th, at Sihora. On 
the Mahi south of Dakore on the same day I found three nests, twa 
eggs each of ^sacus recurvirostris along the river-bed, thus 
justifying Butler's remark of this species, (858) *' permanent 
resident, / believe." 

NOTE ON A RECENT PAPER BY DR. BONAVIA 

ON THE MANGO. 
By Surgeon K. R. Kirtikar, I. M. D., 
Jcting Professor of Anatomy, Grant Medical College, Bombay. 

Under the presumption that he was presented with real Bombay 
mancroes. Dr. Bo::avia without reserve declares that they were 
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disappointing. He describes them as having a red cheek and yellow- 
colour ; they were stringy. The very fact of their heing stringy 
precludes them from being considered the real Alphonso mangoes, 
much less could they he considered the best. Any mango grown in 
Bombay, or around Bonibav, may have a red cheek and yellow colour ; 
but that does not make it a good mango. The entire absence of 
strings is the characteristic of the real Bombay Alphonso^ or Afoos as 
it is popularly called. The mesocarp, or rather the sarcocarp, consisting 
of the pulp of the fruit, can be cut through like i'resh cheese that is not 
very hard, or can be easily scooped out by means of an ordinary des- 
sert spoon with a clean cut. As regards the r^al mango being 
inferior in flavour to the scores of varieties Dr. Bonavia has seen in 
Upper India, even supposing he has tasted the best Bombay mango, 
it is a mere matter of taste. There is no accounting for tastes. There 
is room for wide varieties. The common Konkani kunbi will never 
care to eat the finest table-rice that a high class Hindu w^ould prefer. 
The kunbi would prefer his coarse rice, which he declares is sweeter 
and more substantial. Children will never cat, at any rate fully appre- 
ciate, the real A/oos^ but willbecontept to suck the juice of the Eaiwal 
or smaller varieties of mangoes. The real Bombay mango is luscious, 
sweet as honey, and its epicarp or rind very thin, almost transparent. 
The thinner it is the better, and such as can be easily peeled off with- 
out tearing through the rich and succulent pulp. It does not matter 
theu whether it has a red cheek or not, or whether it is yellow^, or rich 
orange, or saffron coloured. To turn cut a good mango, free from 
acidity, the mango must be plucked at the proper time. The nearer it 
is to the ripe condition while yet on the tree the better will it turn out. 
If the mango is plucked immature, even if it be if the best kind, it 
will fail to give satisfaction. It will often, near the stone and a portion 
of its pulp, remain pale in appearance, and often form fibrous 
cavities, and will be acid to taste, showing that there has been a local- 
ized gangrene of the parts concerned. A good mango on the other 
hand, plucked perfectly mature and about to ripen, will require certain- 
ly not more than five, six, or seven days at the outside to be fit for the 
table. ^^ The mango may bear," I aiiree with Dr. Bonavia, " being 
plucked under-ripe, and can easily'' — so far a** transit is concerned 
I think — "be sent to England and there ripened," but I question if it 
would ever ripen vmder sul4i circumstances to perfection. A good 
mango can never ripen well, much less to }>erfection, under the chill- 
ing influence of the cold used to preserve it. Cold may prevent 
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decay and deconjposition, but I doubt whetber will ever hasten ripen- 
ing or help it. I think it deteriorates the fruit. Cape pears may find 
a market in Covent Gardenj and so would Bombay mangoes with 
a brisk journey of nineteen days across the continent if carefully 
packed and looked after constantly during the Eed Sea voyage and 
continental journey. But in my opinion there would always be 
a difference between a fresh mature mango ripening under natural pro- 
cesses iu five days and an under-ripe mango ripening in twenty 
days under forced conditions and chilling preservative influences. 

There is often so much deceit practised by the mango-sellers in the 
bazaar that an unwary and uninitiated foreigner is likely to be taken- 
in and presented with any wretched mangoes— perhaps some thick 
fekinred Goa mangoes — under the rame of Aljhonso mai^goes. But 
anybody that knows what a real mango i."^, from its taste, appearance, 
flavour or aroma and tcKture, will always recognize it. Even the feel 
is characteristic ; and the smell, without cutting, is diagnostic. Ihe 
first gatherings of these mangoes are alvajs defective and sold at 
enormous prices, and Dr. Bona via has a jus^t reason to complain when he 
finds that Es. 6 Lave to be paid for a dozen mangoes. People are so 
impatient to eat the first fruit of the reason tbat they pay down any 
price. The agents of the up-tountry Pajahs luv them up at fabulous 
rates, as the Kajah's money i^ almost wMthout a guardian in such eases- 
induced by the hope of niakii g an easy fortune, the mango contrac- 
tor takes the earliest opportuiity to ha; e his pick of the iruit, and in 
doing so often plucks under-ripe mangoes, which sometimes never 
ripen at all or, if they do, do notdevelope into the perfect fruit and are 
insipid. Sometimes they rot during the ripening process. 1 lave 
had an opportunity of tasting some Upper India ar.d Sind mangoes, 
and the Deccan, Goa, ard Bangalore ones are common enough,hut they 
do not come up to the Bombay fruit. It is net my intention at pre- 
sent to write anything on the different varieties of the m.angoes found 
in Bombay. During the nexi mango season the Bombay Natural 
History will hold an exhibition of the different varieties of the mango, 
when it is hoped a careful list of the various kinds will be made out. 

I come now to another part of Dr, Bonavia's remarks. When he 
Bays that he has preached for many years that *'it is a grave mistake 
to throw away the thousands of atones of superb mangoes that are 
consumed every year/* one would think that Dr. Bouavia has practi- 
cal experience in the mutter sufficiei.tly strong to substantiate his 
remarks, lie is clearlv mentionirg wh.at is contrary to the actual 
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experience of mango-oulturists on this side of India -w^hen he says 
that '* it does not at all follow that a stone of a good mango will not 
give a better fruit than that of its parent." The common experience 
here is that a seedling is not only notbetter than its parent in the pro- 
duction of the proper fruit, but as a general rule is not even as good 
as its parent. For instance, a good Alphonso or Payari (spiked or 
sharply curved at the aptsx) can never be cultivated out of ite res- 
pective seedlings. They always degenerate, no matter what the 
parent is. A special mango has always to be obtained from grafts. 
Grafting mangoes is an industry which is very paying, and now that 
the whole island of Salsette is under extensive cultivation at the hands 
of intelligent and painstaking landowners, it is certain that at no 
distant d^y Bombay will be abundantly supplied with excellent 
graft Alphonso and Payari mangoes. Notwithstanding the high 
authority of DeCandolloj quoted by Dr. Bocavia, with regiird to the 
mango cultivated in the colony of Cayenne bearing stones tvhich 
produce letter fruit than that of the original stock, the common 
^cperience in India with regard to the Alphonso or Bombay mango is 
different. The seed as it developes into a plant takes a long time to 
bear fruit* the fruit itself losing the characters of its parent The 
seed of an Alphonso mango will not produce an Alphonso fruit, but 
degenerate into a common Paiwal. 

K R. K. 



A CATALOGUE OF THE FLORA OF MATHERAN. 

BY THE HON, H. M. BIRDWOOD, VICE-PRESIDENT. 

A RECENT visitor to Matheran is said to have complained sadly of 
the monotony of its vegetation. That too familiar '^ Matheran tree" 
was everywhere, and everywhere the same ; and though it was very 
beautiful, with its glossy leaves and purple plums, it so impressed 
its sameness on the landscape as to induce a sense of depression, 
from which the visitor was glad to escape- It is just possible that 
his experience was not altogether singular ; for we do not all cultivate 
alike the faculty of observation. Two men, with the same love foi' 
the beauties of Nature, and with equally good eyesight, may look o;i 
the same fair scene of hill and forest, sea and sky, with very different 
apprehension of its infinite variety, and with very different degrees, 
therefore, of satisfaction. The one may take in, with the trained eye 
of the artist, notable details which the other misses. He will seo 
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wondrous shapes and colours, and gradations of colour, in every wave 
and cloud, and leaf aad boulder, where the other sees only trees on the 
steep hill -side and a waste of water dappled with shadows. It is one 
of the main advantages of our Society that it teaches its members to 
make a right use of their eyes ; and in some of us, the discovery that 
even blades of grass are not all alike may perhaps have awakened into 
activity a faculty hitherto dormant. So that now, in our continued 
researches in the vegetable world, we become aware of a multitude of 
beautiful forms, hitherto unnoticed, which daily reveal themselves 
to us ; and it is no more possible for us now to be oppressed by th© 
sameness of our surroundings, whether at Matheran or elsewhere. 
But though a thirst for knowledge has been thus created, we cannot so 
easilyquench it. We have no leisure for systematic study ; and when 
we consult our standard authors for information about plants, we are 
repelled by a difficulty which meets us at the outset. We cannot 
refer to the works of Hooker or Roxburgh, Brandis, Graham or 
Dalzell, with any readiness or comfort, if we have first to find out 
laboriously for ourselves the scientific names of plants by which alone 
they are generally known to these writers. Though this difficulty 
may be reduced, it is not quite removed by the use of such a synopsis 
of Orders as that contained in the *' Artificial Key" to Orders I. to 
LXXI. of Dalzell and Gibson, published in 1875 by Captain H. H, 
Lee, R. E., or in the Revd. Dr. Fairbank's " Key to the Natural 
Orders of the Plants of the Bombay Presidency/' published in 1876 ; 
and members of our botanical section are still unprovided with 
correct lists of the local names of plants, with the aid of which they 
would find it a comparatively simple matter to acquire the infor- 
mation they are in search of. No doubt, We find valuable 
glossaries of vernacular names in Roxburgh and Brandis ; but the 
names are not always those in use in this Presidency, and the 
glossaries do not, therefore, sufficiently meet the requirements of 
students of the rich flora of Bombay and its neighbourhood. And 
this remark applies also to the very full list of Bombay names in the 
index to Sir George Birdvvood's " Vegetable Products," which is 
meant for the use rather of the physician, the merchant, and the 
agriculturist than of the mere botanist. It is in the hope, then, 
of removing this initial difficulty, to some extent, as regards 
the vegetation of a certain limited area, which is much visited 
by members of our Society, that I have compiled this catalogue^ 
wMch furnishes a ready method of learning the scientific name 
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of a plant of which the vernacular imme is known. Almost every 
coolie at Matheran knows the names of most of the Matheran trees. 
Ir.deed for some plants you may get a brace of names or more, 
if you will only question your informant long enough. My own 
particular coolie, Krishna, in the course of two hours spent in the 
Primeval Forest and below Chowk Point, gave me no less than 75 
names, which he told me he had learnt in the forest, with an air as if 
the trees themselves had told them to him. With full confidence in the 
sources of his information, I have included these names in the third 
column of the catatogue and in the index appended to it, with many 
others furnished by Mr. Jaykrishna Indraji, Curator of Forests in the 
Porbandar State, a keen botanist, who lent much efficient aid to the 
late Dr. Sakharam Arjun in the collection of his Bombay herbarium- 
I am much indebted indeed to him, and also to Dr. Kirtikar 
for carefully revising the whole of the catalogue, which can now, 
with the aid of Krishna or any other hill florist, be used for the 
purpose for which it is intended. I would only add that those 
who so use it must not expect to find it by any means a com- 
plete list of the flora of Matheran. It is a fair-weather catalogue, 
written in the month of May and the early days of June, when 
ninny plants which blossom in the rains or the cold-weather are 
dried up, past all recognition. It is a completer list, therefore, 
of tree^ and perennial shrubs and climbers than of herbaceous plants ; 
though it contains also the names of a few such plants, inserted 
either from memory of past cold-weather visits to the Hill, or 
obtained from friends or from Mr. Campbell's Gazeteer, or the 
Revd. Mr. Gell's Catalogue, published now many years ago, and after- 
wards republished by Dr. Theodore Cooke. Such as it is, it is as com- 
plete as it could be made in the course of several very pleasant rambles 
in the company of our Vice-President^ Dr. D. MacDonald, Mr. Chester 
Macl^faghten, and Mr. Jaykrishna. Such as it is, I offer it to the Society 
as an instalment only of a work which I hope will be taken up, conti- 
nued, and enlarged by others, if not by myself, till we are in posses- 
sion of tolerably complete catalogues of the flora of all parts of the 
Presidency. I can only hope that members of the Society who have 
the good fortune to visit Matheran during the next six months will 
remorselessly criticize and amplify my work and favour our editor in 
due course with the result of their labours. To this end, I have 
asked Mr. Sterndale to issue a few interleaved copies of the cata- 
logue in pamphlet form, and these can be procured from the Secretary. 
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CATALOGUE. 

NOTE. — In (he first two columns^ the viomenclature adopted for the first 51 orders^ 
exclunve of Order 33, " LoronihacecB,''^ ?» thai ofHooher^s " Flora of British Tndia^'' 
Vols. I—IVf which do not inclvde " LoranthacecR^^^ or the Orders 52—78 repre* 
sented in this catalogue. The synonyms given in the second column are the 
names under which the plants are described in Dahell and Gihson^s " Bombay, 
FloraJ^ Where no synonyms are given, the plants are described under the same 
namesin both Booker and DaUelL In the third column^ the names arespeU^forthe 
mostpart, according to the Hunierian ST/ste:/. The word ** veF' or **yel,'^ which reeure 
frequently as a component part of a name^ means a '* creeper " or * climber.^ The words 
"lahart" and ^*dhaJcta''{fem. " dhaktV') mean 'small,' ''moia'' {fern, "mofi") 
means ^big^ ^'pandhra " means ' white^' " Jcala" ^Uack' " tamra,^^ Wed^ and ** IcarvL » 
*bitterJ' The prefix* ^*ran^^ inditaie^a ^^ jungle plant^*' or as we should say "a 
wild plani^'* thovghall the plants in the list are of covrse, wild or indigenous plant$ 
onthe hilly vnth the exccpticm perhaps of the JacTc-tree (Artocarpus integrxfolia). 



Natural Order. 



GeouB and Species. 



VerDAcular Name. 



1 R»nuncu1acrse. 

2 DilleDiac(e0.... 



3 Aconacese 

19 
9f 



4 Menispermacese 



if 



5 Capparidees 



6 Tdmarificin€83 

7 Gutiifeisa «.. 



yy 



yy 



8 Dipterocarpeee. 

9 MalTacess 



yy 

10 Sterculiacesd 
yy 



j> 



11 Tiliacese •«, 



Clematis triloba .... 
DilleDia pentagyca 



Uvaria Naram 

„ lurida 

Boragea D^^zellii , 

Syn, Sageroea laurina, 

CocculuB EDacrocarpus . 

villobua 



} 



Gjclea peltata 

Gtpparis pedonculosa 

,, borrida .... 

Tamarix eiicoides ..... 

Garcicia indica 



)> 



ovalifclia 

Syn. XautbochjmuB ovali- 

folius 

OcbrocarpuB lon^lfolius 

Syn, Galjsaccion loDgifo- 

lium , 

AncistrocladuB Heyceacus 

HibjBcus birtns 

Ttiep^eBia Lani|:as 

Botnfaax malabaricum ) 

Syn. Salmalia malabarica*) 



3 



Sterculia guttata 

y, colorata 

y, urecs 

Grewia tib'sefolia 

EriDOcarpus NlmmoaDUB 
Triumfetta pilosa 



•* 



rfaomfaoidea 



Mor-vel, EdojaT. 
Karambel^ D^khta Kar- 

mal. 
Karam-panaL 

Sajeri, H^r-kinjal* 

Vatoli, Vat-yel. 

Tan, Vassnvel (Sanskrit 

V^ssdani). 
Pir-yel. 
Kolisna. 

(Near Alexander Point.) 
Jao, Sarubj Sarita. 
Kokam, Bdtamba (Wild 

Macgosteen). 

Haldi. 



Harkia, Snrangi. 

Eardor, Eardori. 

Bin-bbeDd},Lah&n-Lhendi 
^dwar, Tamri sA^ar 
(Bilk-cotton tree). 
(S^uekritBakht-sbaimali). 
Goldor, Gordar, Eukar, 
Hbaikui,Khava9yKbauBbi« 
ScCIdfaawa), Earai^ Euari. 
Dtiamsn. 

Chaur^, Chor, Cher. 
Kutre vandre (^'Dogaand 

Monkeye")- 
Necharda. 
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Natural Order, 


Genus and Species. 


Vernacular Natn«, 


12 Geraniaccae 


ImpaticDS acaulis 


L&bAn Tirda. Berki. 




oDDOsililoli^ 


Saiimukb patri, Tirda 

(Wild Balsam). 
Mdkar-limbu ("Monkey 

Limb"). 


9t •■•••• 

13 Rut&ccse ••• 


A^alautia mocopbylla ... .,».. 
jri^raTft KcGDierii • ^ 




14 MeliacfSQ 


Sj/n. Bergera Eoanigii 
,, exotica (var. panv-u 

Sojiui ia febrifuga 

Chlorox^loD Swir-teuia ,.. 

Gymnosroria iroDtaiJa ... 
SyTi. Celastru»> montarr 

^-yoHJO&poria EothiaoE... 

Syn» Celastrus Rotbiana 

Hippocratea Grahami ... 


la^j) 


Karepdt, Karu-mmh. 

1 

Pandri, Kuiiti. 

1 P.,!^-^ 


15 Celastrineee 


B.l:u, Haldb. 

) _. . . 


» 


:::} 


Mot; Ytkdi. 

Yevti. 


16 RhamnesQ 


Yeutilago madraepataca 

Zizypbns xvlopAta 


liaii v'fl Fjokhnndi 




Guti, Ghuti (Halt Point 

and el&ewLere). 
Taran. 


)} •••••• 


„ rusfosa 


17 Ampelideee 


VitiB discolor --- 'fc 




$f 

f> 


Syn, CiB&n& discolor.. 

„ latifolia 

Syn, Cissua latifolia . 

„ lanceolaria 

Leea Bambucina 


:} 


Tdlitsa yel. 

Nadena. 
Kajgolitsa-yel. 
Dbiadi, Dindi. 


18 Sapindactse 


Syn. Lt-ea staphjlea ,.. 
Ht'coigyrosa canescens ,., 

Syn» Cupania cancFcen". 
SchleicLera trijaga 

Mau^ifera irdica 

Connarns monocarpus .... 

Crotalaria Leschf-rjanltii . 

.. retuoa 


.!.'} 


19 Anacardiacfse 

20 Oonnaractse.... 


1 Kn si m b, Kosam^, Ko- 

Am- a (Mango). 


21 Legumino&es 





DJi Dingala. 




Erythrina indica 


Pantara, Faramga. 

P. 1 f*. l\l ikia. the 




Butea frondosa* 




Plemingia ptrobilifera 


*• Plame o* tbp Forest" 
("^ n krit,PalAsa). 

Pojidar. 


n »••--- 


Dalbergia latifolia 


^'i*-ii. S swa S Kara. Tiili- 


jj 


„ volu^ilis 


(Blackwood Tree). 
A 1 i. 


If ••>>•» 


„ pauK-ulata 


Pli&nFa. 


M 


„ sympathetica 

Wagatea ppicata »., 


P«ndeiili-yel, Yek-jel. 
Vac^ti. 


» 


Mezoiieuron cueuUatum 

Cassia fistula 


B^bSwa, Garmala. (In- 
riian Laburnum). 

Ap^a. 
ETaDcban. 




Bauhinia racemosa 




„ malabarica,. 


99 »■— -• 


Acacia conciDra 


Cbikakai. Sbikikai. 


f* ■" ' 


,» Cateobn-j- 


Kher. 






1 





* Ibelfavcs of the Falas tree are given as fodder to bufialoee. The flowers are 
made, with alum, into tbe y«Ilow dye used at the Boli festival (Brandis). This tree 
gives its name to the memorable plain of Palasi, vulgarly called'* Plass&f* (Birdwood'a 
Vegetable Products). It jields a Mno and a lacn — (75.) 

t Catuhu is manufactured in the Ecnkan from the wood of the Kher tree. 
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Natural Order, 



Gfuus and Species* 



Vernacw'ar Name. 



21 Leguminosse 



if 



n 



22 CraBSuIacese. 



23 Rbizopborese 

24 Combretacfrse 



26 MyrtacecD. 



26 
27 



28, 
29 



Melastomaceee. 
Lythraciea .... 



M 



Onagracedd 
Samydacese 



>> 



30 Cucurbitacese 



31 
32 



Bf'gofiiacese 
Umbellifbise 



33 LoranibacesB 



34 KubiaofCd 



it 



t* 



35 Compositss 



» 



36 Campanulaceeo 



Albizzia stipulata 
„ amara ... 



Yigua ve^cillata 



Cylista Bcarioaa 

Biyophyllum ratyoiDum. 
%n. Kalanchoe pinuata. 

C-irallia iiitegenin^a 

Termiualia belerica 

Chebula 



} 



M 



I 



} 



„ Arjuna 

Combrttiim ovalifoUum ... 

C^lycopteris floribuncla 

Syn, Getouia floribunda... 

Eiigi'niA JaixbolaLa 

Syn^Zizygiuin Jambuianuni 

Cnre^a arborea 

Memtcjlon edule 

Lagerstroemia parriflora ... 
„ flos regina ... 

Woof^forflia floribuDda 

Si/n. Grislea tomtnto&a... 

Ludv^igia paiviflora 

Casearia graveolens 

„ esculenta 

Tiicbosacthies palmata 

Cucumis trigoDus 

Bt-^onia crenata .., 

Hydrocotyle asiatica^ 

Feucedanuiu grande ) 

jSj/n. Fastinaca grandia ... | 
LoranthuB inv^lncratus 

„ loniceroides 

y, lagcniferus 

„ cuDeatus . , 

„ WatlicbiaDUS 

Viscum angulatciin...*, 

]Vlu8foei}da froudosa , 

Handia dumetornm 

Cantbium mnbellatum 

,f angustifolium 

Vangueria eduliti 

Izora nigricans 

Pavetta indica 



LuUei, Laeli. 

Siras (near Alexander 

PoJDi). 
Pirambol, Halula (Mathe* 

rau Sweet Feu). 

Pauphue 

PbansT, 

Beh ilYda. 

Hirda (Chebulic Myro- 

bolaii Tree). 
Aid, 
^'a^ve^ 

B.gvel, Yaksbi. 

Jambul, Jambu (tbe 
common J ambul trtt). 
Kumbbd. 
Atgan (Iron- wood tree). 

Naiitb. 
Taman. 

Dbauri* 



Bokb&rd. 
Mori. 
Kauudel, 
Kat-Vfcl. 

6rabm],Karivana,Khopii 
Bapbli. 

Bandguli. 






*.*.•• 



Adina cordifolia \ 

Syn, Nauclea cordifoha... j 

Stephfgjwe parviflora \ 

Syn. Nauclea parviflora... j 

Yernonia conyzoides 

Gyatbocline lyrata 

Blumea holo^ericea 

Lobelia nicotiacsefolia 



Banda, Y^oda 
^ (Parasitic plants). 

(lodiap M^eletoe.) 
Bbut ke8, Sdrwad. 
Gela. 

Arsul, Tupa. 
Cbap-.^el. 

Alu (Indian Medlar). 
L< kbandiy Atkura. 
Pbapbai", PApat, PbApti 
(Matbeiau Cofit;e). 

Hed, 

Kalain, 

Moti-eadori, Sabadevi* 
Gapgotri. 
BbHmburda. 
Dbawal, Devnal. 



* An infusion of the leaves of this plant was used by the late Dr. Bhau Daji in hi» 
treatment of leprosy. 
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Naturiil Orders 



Genus and Species. 



Vernacular Name. 



37 MjrBinacfGd 

38 Sapotaceidd 



» 



•I 



■ ttasb 



B9 Ebenacese. 



^ Oleacefia •»*. 



41 A^ocynaceaOki 



42 Asclepiadeisa 



43 L(^aaiac668 



fi 



a Gentianace^ 
45 Boragine^e •. 



46 Convolvulaceae ..* 

47 Solaracf«e 

48 Bignoniactse 



49 Acanthacese 



n 



Embelia ferruginea 
Bassia latifolia 



MimuBops Slengi 



Sideroxylon tomentosum*kfcl 
Syn. Sapotatomentosa..,/ 

Dispyros assimilis .» 1 

Syn^ DiospyroB nigricaoB J 
„ Goindu 

Jasminum arborescens^var. \ 
latifolium) J 

Olea dioica 



Cari&sa carandas 



Holari-hena antidyseBterica .. 
TaberrcemoctaDa criepa ••••, 

Wrightia tinctoria ....««.% 

AnodendrcHi panioulatum ..».. 



50 Vei-benaceae 



Galotropis gigaatea .. 
Gymnema eilvestris • 

Hoya r^Lllida 

Leptadenia reticulata 
Strycbuos cdubrina . 



„ potatorum. 






Exacum pumilum 

ParacaryumcEalestinnm 

Sytu CynoglosbuCQ coelBsti- 

uum o 

Argyreia sericea 

Bolaaum indicum 

Heteropfarag^ma B'oxbut^hii ... 
„ adenophyllum 

Thunbergia fragrans 

Strobilanthes asperrimns ....^. 
„ Heyneaaus ...... 

Blepharis asperriifia 

Haplantbus verticillaris 

Barleiia strigosa 1 

Tor. terminaliB J 

Barleria xiourtallica 

Hygrophila serpylluml 

■Syn PhysichilnB serpyllum J 

Ecbolium Linneanuml 

Syn, Justicia Ecbolium.../ 
Pbaylopsis parviflora) 

iS;yn. Aetbeilema Feniforoae j 
Oallicarpa lanata 

Syn. Callicarpa cana 

^ectona gratldis .....•^....•i 

Premna coriacea.* \ 

Syn. Premna scandens,.... J 

Gmelina arbotea « 

Vitex Negundo %.....■. 



} 



Ambati« 

Mohri, M4wa, Moh& 

(Mowrah tree). 
Bokal, Bakuli (belovt 

SimpsotiLake). 

KAnta-kumbaK 

Malia (Indian Ebony )» 

Goindn, 

Kusar. 

Fir-ji mbul, Pirj&m 

(Wild Olive). 
Karwand, Coriada, 

(Corinda busb). 
Eura, Indrajav. 
Pdndbra-kura. 
EJla-kura> 
Lambtini(Dr.MacDon aid's 

"Seed Traveller")* 
Eui, Ak, Maddr. 
E&wali. 

Dudh yel (Wax-plant). 
Ebar-khodi. 
K4na1, Erfjer-vel (near 

Simpson Lake). 
Niwali, Nirmali (near 

Hart Point). 
J a "fill. 

Nechurdi. 

Gavel. 

Chiturti, Bfaui-vdngi. 

Wclras. 

Pddel. 

Eri-yel. 

Kirvi (Indian Waltk). 

Aki*4- 

Pah&di-stgnn. 

E^la-kir&t, E&la-dkra. 

Eorants. 

It^ri. 

B&n-tewan» 

Dh£kta-adul&a« 
Wditi. 

Yesnr, Eshwan 

Sig) 84gwan (Teak tree)* 

Cbdmbefr-vel. 

Shevan^ 

Negud, Nirgnndk 
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Natural Orden 



Genua and Mpeciesr. 



YernacnUr Niline^ 



51 Labiatfls 



62 ChenopodiacfflB 

t3 Tbymelacese 

54 LanracesQ ...., 



55 Elseagnacess 

56 Piperactss 



57 tlnphorbiacece 



91 

VI 

» 

58 Ulmarese . 

59 Urticacfsb 

ii 

60 Moracesa , 

n 



• J • va • 






Foj^ostemoD patviflorus "j 
SyTi. Fogoetemon purpti- > 
ricanlis J 

Colpbrookia ternifolia 

AnieomeleB Heyniana , 

Leucas stelligera •• 

Chenopodiufn ambrosoides ... 

Lasiopiphon speciosifs 

Machilns ^lancescens 

Actinodaphne lance(>lata,...j. 

ElfiBagiius Kologa 

Piper silvestris ...rf,^. 



Tragia lavolncrata 



Macaranga Boxbnrgbii..*..., 

iiottlera tinctoria „ 

Croton bypolencos.^,.. 

„ Lawianns *• 

Briedelia montana.,,.. » 

Pbyllanthnn msdraepatana . 
Ceratogynum rbamnoides . 

Etoblica officinalis , 

GlccbidioD lanceolarinm •••. 

Flnggea leDCopyros a 

Sponia Wightii ; 

Flearya interrupta , 

Ge#ardina beterophylla 

Urofitigma cordifolinm 

,, retnstitii ^ 

,. religioBum 

Var. (?) 

y'y infectoriDtn 

M bengalenfie 



} 



• mi, 



J> 



■^•■•« 



61 AnocarpacesB 



C/Ovellia glomerata. 



Ficaa beteropbylla .••, 

„ oppositifolia 

Artocarpae integrifolia. 



62 Gnetaeiss Gnettim ecandens 



63 Smilaces^.,*. 

64 iDioficorinese 



65 Liliacffi^ 

66 AroidesB 



Smilax ovalifolia ....« *.... 

DiosGorea pentapbyliaj 

diecorea bnlbifera *, 

Gblorophytotn breviecaptim 
Arias0ma Morrayii ^^—^ 



Amorpbopfaallas campaDn- 

latns^ 
Remusatia vivipara ..« 



} 



P&ngla, Pfinglirf^ 

Bh^man. 
Chodhar&w 

Danni. 

Bametta.- 

Gulum. 

Pisb^. 

Ambnlgi; 

DoDgri-tnirchi(Hili Pef^* 

per). 
Kuiti (StiDg-aettie 

Creeper).- 
Cbandarcf. 

Bobin, BoeOy Eapila. 
Pandorai. 
Borambi. 
AsSna* 
Kaoocha. 
Cbikli. 

Awala (Gooeeberry tree]>- 
BbomSi 
Paodhar-pbali. 
Gol. 

Eh&joti. 

Moti-kba'joti, Agiaw 
PAbir. 

Nandrnk, RaaeknlL 
AiFtbta t (Sanskrit, Aeb- 

watb). 
Kel. 
Wad (D*nyan trep ; IcJ- 

low Obowk Point.) 
Umbar (tbe " Sycauior€J 

tree" of tbe Bible). 
Dntir. 
Kbarotu 

I Pbanas (Jack tree). 
Umlj- 
Got-veh 
Shend vel. 

Karn-kai and a, Nor-vel. 
Eiila. 

SdiBpatsa-kb^> da(S'iak* - 
root, tbe ''Cobra liil>")i 

Snran. 
Rokb-£Elu. 



♦ Tbe leaves of the Pitngli are believed in the Konkan to be a eure for Btiake>bite4 
A tase of aD alleged cure was lately brought to the notice of the Revd. Fr. Dreckmann iu 
Bombay; A tnan had been bitten by a poisonous Boake and was said to have recovered 
lifter the application to the tvouud of the leaves and other parts of two plants, which 
*^We produced ; and one of these was apparently tbe Pangli. 

f The Ashta is distinguiBhed;by tbe Hill people from the Pipalof the plains, of which 
I is perhaps a va iety-i 
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Natural Order. 



Gennfl aad Species. 



Vernacultr Name. 



67 Orcbidacese 



i» 



€8 BurmanniacesB 



69 Mosacfoe 



70 ZioEiberacecB 



71 Atnaryllidscefle •• 

72 Hjpoxidac(se ....•■ 



73 
74 



If 

P81|DS& 

(PaliDf) 
Orsmimse 
(Grafiset} 

tt 
f» 



7^ Filiees . 
(Fern;-) 



t> 



ff 



76 Ly oopodiaoese 
(Clab-moBfie8) 

77 Maeci 

(Mosses) 



78 FuDgi 



Aerides crispum 

„ maculosnm 

DendrobiDOi barbatnlDm.,... 

„ cblorops ^, 

Platanthera Susannse? 

HabGDsria Candida ., 

BurmaDnia triflora ,..•, 



Mafia ocData 



Cnrcuma Zedoaria 

,» psendo montana 



Pancratinm parvnm ., 
Curonligo malabarica 

„ graminifolia 
Garyota urens 



Coiz lachryma 



Bamfousa sttieta , 

Andropogon muricatDs. 



AndropogOD ? 



Sageniaooadnnata 

8i/7U Aspidinm cicufcariuo), 

Aypleninm platiicanle 

8yn* Asplenia m lacialatnni. 
Pteris aqnilina 

„ qnadriaarita 

,, pellucida 

Adiantam lunulatnm 



} 



Gbeilantbes farinosa 

LTgodiam piDnatifidami 
Syn, Lygodium flexaosam. J 

Pdybotya appendicula^a 

Acrostichnm vireas "J 

Syn. Psecilopteris virens, J- 
Gymnopterls coDtamiDaDS. J 
Poly podinm queroif olia m 

S^n, Dryaaria qoeroi- 

foils. 
Lycopodinm imbricatum ... 



! 



Hypnum carratnn).... 

» Bquarrosnnj 

I, bryoides .... 

„ reflexnm .... 

Agarions campestris . 

LycoperdoD pratense 

Dcedalia gibbosa 

I II versicolor .... 
I Polyporufi giganteus. 



Ichwdcb. 



EiUbL 



the 



(On the road to 
Governor's bund.) 

BiD-kel, Eawadar, Obf- 
wan-kel(WildPlantaii.> 

Kachors, Kachols. 

RiLa-haldi (Wild Tar- 
meric). 

Ehanddlu. 

Eajnri. 

Bherli-in£r« (Fish-tail 

Palm). 
Easaiy Kin-^makai (Job's 

Tears). 
Y^ns, BSmbn (Bamboo)* 
Wals-khaekhai^ C^haskbas 

Grass). 
A Gras(t, with the smell of 
torpentine, near the 

Neral Station. 
E&jdrjat9e Bisfaing (In* 

dian Beech Fern). 



Brake Fern. 



Hanpr^j, B&jhnus 

(Goosfcf oot Maideo-hair 

Ferrj). 
Pitkan (Silver Fern). 
HaosriLj.yel (Creeping 

Fern). 



Rooting Fern. 

Eadikpan (Indian Oal; 
Fern). 



Alamhen (Mnshrooioy 
Bhoiphor (Puff Ball). 
Eerambi, P&ranza. 



iiowipg^fca^-^f'tUrBir/,^^^^^^^^ 



to ths 



mar.' 



lo„g-h.ired Bhersvs, .tteadante of ShiT:Ienrtorn.'mr"Bher£! 
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INDEX OF VERNACULAR NAMES, 



(The references are to the figures in the first column of the 

Catalogue^ 



Agia 

aUX ••• ••• 

aK ••• ••« 

xxKfa ••« ••• 

Alamben 

al61 ••• ••• 

Jo-iU ■•• «•■ 

Amba 
Ambati 
Ambulgi 
Anjan... 
zxpra ■ • • • • • 

Arsul 

Asana.,. 
Ashta... 
Awala 

Bagvel 

Bakerli 

Babawa 

Bamba 

Banda 

Bandguli 

Bapbli 

Bebera 

Berki 

Bhaikui 

Bbaman .«• 

Bbamburda ... 

Bherli-mar ... 

Bhoiphor 

Bboma ••• 

Bhui-vangi ... 

Bhutkes 

Billu 

Birambol 

B6kbara 

Bokal 

Bondar 

Borambi 

Brabmi 



.. 59 
•. 24 
.. 42 
.. 49 
.. 78 
.. 21 
.. 34 
.. 19 
.. 37 
.. 65 
.. 26 
.. 21 
.. 34 
.. 57 
.. 60 
.. 57 

.. 24 
.. 38 
•. 21 
.. 74 
.. 33 
,• ih. 
.. 32 
.. 24 
.. 11 
.. 10 
•• t)i. 
.. 35 
.. 73 
.. 78 
.. 57 
.. 47 
.. 34 
,. 14 
.. 21 
.. 29 
.. 38 
.. 21 
.. 57 
.. 32 



Chambarvel 


•«• 


• •• 


... 50 


Cbandara 


..* 


... 


... 57 


Chap-yel 


... 


... 


... 34 


Chaura 


••« 


• «• 


... 11 


Chawan-kel 


••• 


m... 


... 69 


Cher ... 


... 


... 


... 11 


Cbikakai 


... 




... 21 


Chikli 


••« 


• •• 


... 57 


Chiturti 


■•• 


aaa 


... 47 


Chodhara 


... 


• •• 


... 51 


Chor ... 


... 


.*• 


... 11 


Corinda 


••• 


• •• 


... 41 


Danni 


*•• 




... 52 


Datir... 


■•■ 


• •• 


... 60 


Devnal 


*•• 


• «• 


... 36 


Dhakta-adulsa 


• •• 


... 49 


Dhakta-karmal 


• *• 


... 2 


Dhaman 


••• 


• •• 


... 11 


Dhauri 


... 


• •• 


... 27 


Dhawal 


•■• 


... 
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A LIST OF THE BUTTERFLIES OF THE BOMBAY 
PRESIDENCY IN THE SOCIETTS COLLECTION. 

With Notes by B» H. Aitken* 
The two following species were omitted by me in the first part of this papet 
which appeared in Jiily. I have nothing to note about either of them : — 

39. MycaUsis mineus. — There is a single specimen in the collection, 
withont localitji 

40. Ypthima smgdla. — This tXm is without notfe of locality. The 
Society's Collection is rather weak in Satyrinse, 

I find that I also omitted to mention that in Bombay I have found the 
larva of Junonia Kmonias on Barleria prionitisy a near ally of Asteracanlha 
longifoliay the faVonrite food of J. almaftu^ 

I will now proceted with my lists 

LEMONID^. 

41. AUsara ffdUma. — ^Wheh the rainy season is drawing to a close, in 
September or October, every bush on the hills is enlivened by the £ittitudes 
tod frolics of this little embodiment of vanity. In all its ways it is unique, 
perching in the middle of a leaf, on the upper side, with wings half open, 
turning jerkily from one side to another^ then hopping to another leaf and 
strutt'ng round it. Sometimes a pair Join in these performances, It is one 
of the easiest Butterflies to catch, having no fear. I have found it in Poena, 
but rarely, if ever^ in Bombay, though it is common in the low jungles of 
the Tanna District. 

LYCJENID^. 
I divide the Lycaenldse by form and habits into twio strongly contrasted 
tribes ; the one, robust in body and brilliant in colour, swift and wary, 
given to basking on high trees, may be illustrated by such genera as Vira- 
thola and Tajuria ; the other, a feeble folk, without character, flitting 
mostly hear the ground, or resting on low bushes with their wings very 
elightly opened, includes such genera as Cdtochrysops^ Polyommatus^ Zizera^ 
ahd their kindred. The former have the thorax very stout, few Butterflies 
comparing with them in this respect, except the species of Oharawes and 
some Hesp&ridcB ; but they pass gradually into the weaker forms through 
such genera as AphnceuSy and, as I do not propose to be the founder of 
a new classification, I will merely place the genera in such order as seems 
best to illustrate my idea. 

42. Anvps phcBdrus. — This little gem, though nowhere plentiful, may 
be met with in every part of the Presidency. It appears after, or perhaps 
before, the end of the monsoon, and remains till the end of the year. In 
the afternoon, when most other Butterflies have retired to rest, it loves to 
bask in the sun on a small tree or high bush, with wings jost a little open. 
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43» Baspa melampus. — I have not often caught this, which is xm^t 
than the last, and have seen it too seldom to form an opinion on the 
regular time of its appearance. It has the same habits as the last* 

44. Tajuria longinus^ — This also is comparativelj scarce, but occursj 
I think, almost everywhere^ 

45. Irasta marunas. — I do not think I ever caught with my own hands 
this most splendid, surely, of all the Lycaenidce, and I doubt if it occurs 
in Bombay. The specimens in the Society's collection are all, I think, 
from the Tanna or Nasik District^ and I have met with it myself at Egut- 
pura on the ThuU Ghat, where it began to appear in October or November. 

46. Virachoia isocrates^ — It is almost impossible with the net to get 
a really good specimen of this or the next. They are not only difficult to 
catch, being exceedingly swift, wary, and given to settling on high trees, 
but, when caught, difficult to secure without injury* There is a delicate 
bloom on a fresh specimen which the gentlest touch destroys. It is easily 
reared however. As is well known, the larva feeds inside tiie fruit of the 
pomegranate and> some titne before becoming a pupa, eats its way through 
the tough rind and fastens the fruit with silk to its stalk, thus preventing 
it falling off in case it should wither before the Butterfly escapes^ a^ it 
generally does. This opel'ation is performed at night, and generally 
repeated night after niglit. I haVe taken a pomegranate iufested with these 
larvse (several usually inhabit each fruit) and made it stand in an egg-cup | 
in the morning it was so securely fastened that in taking up the fruit I lifted 
the cup. Of all animal instincts that I have seen or heard of, this is one of 
the most astonishing and certainly the most difficult to reconcile with any 
theory of development. As far as I have observed it, the larva nevet 
leaves its shelter except for the definite purpose so necessary to its safety^ 
and it taxes ordinary ingenuity to suggest any possible conditions under 
which some larvae might have performed the act in the first instance 
without purpose. I have found this Butterfly pretty common in Bombay 
and Poona from December or January till March at least. 

47. V. per^e. — I do not think I have met with this except on the hillS) 
where it is common, appearing in December when the fruit of the Ghela 
(Bandia dumetorurn)^ on which the larva feeds, is ripening, and remain- 
ing till March or April. The larva has the same curious instinct as the 
last species and needs it more, for the Ghela fruit withers at once when 
attacked and would inevitably fall before its tenant had reached the pupa 
state if not artificially supported. I have found only one larva" in each 
fruit, and have sometimes noticed ants going in and out of the hole made 
by it, for what purpose I cannot say. The stony hardness of the fruit 
turns the edge of one's penknife and of one's curiosity too. This Butterfly 
has the habit of taking its station, during tiie hottest hours of tte day, on 
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a particular leaf, from which it darts out in pursuit of every other Butterfly 
that passes by. This habit characterises a few brilliant genera in families 
widely different. It is strong in Oharaxes. 

48. Nilasera amantis. — This is not common, and I am not sure of the 
limits of its season. I have seen it oftener about the beginning of June 
than at any other time, and oftener at Karanja across the Bombay Harbour 
than at any other place. It flies very fast. 

49. Aphnmis (or Spindasis) vulcanns.—This species is not to be met 
with in Bombay gardens ; but in the Deccan it is not rare, and on Karanja 
I have found it abundant in the hot season. I think it rarely opens its 
wings, except to fly, 

50. A. acamaa. — ^Mr. Newnham sent specimens of this from Bhooj. 

51. A. trifurcata. — ^These are without note of locality, and I know 
nothing of them. 

52. A. ^Zma.— These are without note of locality and I know nothing 
of them. 

53. Catapmdlma elegans.^A single specimen of this was caught by 
Mr. R. C. Wroughton at Bassein in the Tanna District last March or April. 

54. Rahinda amor. — ^This occurs almost everywhere, but is common 
nowhere. It appears at the close of the rainy season. It is fond of taking 
its stand on the point of a prominent leaf, with wmgs closed and an air of 
decision not easy to describe. Spindasis has the same habit. 

55. Jamides hochus. — This is not uncommon in Bombay and the sur- 
rounding country, and also in Poena, chiefly, I think, after the monsoon, 
but I have no notes. 

56. Tarucus theopJirastus. — Common both in Bombay and the Deccan 
after the rains. Fpecimens vary much in size and in the intensity of the 
spots on the under side. The larva feeds on the tender leaves of the Beyr 
or Bor tree {Zizyphus jujula). 

57. T. pliniua, — This is not so common as the last, but not rare 
coming out at the same season. I have found the larva on Seshania 
aculeata^ an annual which springs up everywhere in Bombay during the 
rains and shoots up to a height of 6 or 7 feet and withers away in October. 
Its fragile leaves wither up a few mmutes after being plucked, and it is no 
easy matter to rear a minute larva on them, I was successful with only 
one. I find it described in my notes as green and of the usual wood-louse 
form, with a dorsal ridge of small protuberances. The pupa, which came 
out in seven days, was greenish, smooth, not ^th ofan inchlong, and closely 
attached to the bottom of the pill-box in which it was kept. 

58. Castalins rosimon. — Very common from Augnst to the end of the 
year at least, alike on the hills and the plains. It settles much on the ground. 

59. C. decidea. — ^I believe, but am not quite certain, that 1 hare 
caught this in Bombay. It is not uncommon on the hills. 
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60. Talicada nyseus. — This peculiarly distributed iBsect is not found 
at all in Bombay, uor do I recollect once meeting with it at Khandalla, 
Matheran, or Egutpura ; but in a particular spot at Mahableshwar it was 
Bwarming last March, and I have a faint recollection of its being equally 
abundant at the hill forts of Singhur and Poorundhur near Poona, while 
at Poona itself it is never wanting during the dry months. Mr. H. Wise 
informs me that in Kanara he finds it at an elevation of 1,500 feet. It 
lies very low and settles much on the ground, wings always closed. 

61. Lt/caenesthes /^menrwa.— There is one specimen, a male, in the 
collection, without note of locality. I have a strong impression that 
I myself caught it in Bombay and forgot to label it at the time. 

62. Zampides (dianus. — This is not confined to the hills, but decidedly 
more abundant there than on the plains. About Christmas there is no insect 
more abundant at Khandalla. 

63. Gatochrysops cnejus. — This is very common everywhere after the 
monsoon. There is little to note about these commoner Lycaenidse. They 
are very much alike in their ways, flying low and often basking with their 
hind wings more expanded than their fore wings, a habit which they share 
with some of the Hesperidse. gome of them have also the curious habit of 
rubbing their hind wings against each other. 

64. C. strobe, — This appears also after the monsoon, about August, 
but is not so common in Bombay, I think, as the last. 

65. Polyommatus doeticm. — This is comnaon everywhere. 

66. Chilades varunana. — There are five specimens in the collection 
without note of locality, but certainly from the Tanna or Kasik District 
I know nothing about it. 

67. Pathalia albidma. — There are a few specimens from different 
parts of the Presidency. 

68. Azanm crameri. — A single specimen without note of locality. 

69. Spalgms epim.-^I have found this on £aranja in February, 
August, and September, but it is not common. 

70 Zizera harsandra. — I find myself obliged, with shsme, to confess 
that I am not quite sure whether this is the species which swarms all over 
the Esplanade in Bombay some time after the rains. I assumed that 
I knew it, and now, when a doubt has arisen in my mind, I am no longer in 
Bombay, It can scarcely however be any other species, 

71, Z.pygmaea. — This is a Bombay species too, but not so abundant. 

72. Z. OB&a. — This has been described by Colonel Swinhoe for the first 
time in the paper which I have already referred to. It is not by any 
means uncommon. 

E. H. A. 
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KOTE ON THE EOMALOPSW^ IN THE SOCIETY'S 

COLLECTION. 
By Mr. James A. Murray, Curator^ Karachi Musmm, 

In August last I had the pleasure of examining a good part of the Society's 
collection of reptiles, and among them the specimens (six in number) of 
the Homalopsidaa, described in No. I of the Society's Journal by the 
Rev. F. Dreckmann. The specimens were correctly referred to the Homalopsidsoy 
but were not assigned to any group evidently owing to the difference in the number 
of scales round the body. The other chai-acters agreed quite with those of the 
genus Ferania, and I had no hesitation in identifying the specimens as Femnia 
Sieholdiy (Schbg.,) on finding that the specific characters of the only species known 
also agreed. When Dr. Gray founded the genus Ferania (ZooL Miec,^ p. 67), he 
had but a single specimen from Province Wellesley in Bengal, and one with only 
twenty-seven series of scales round the body. Lieutenant Barnes has done good 
service in unearthing several more specimens, and thus being the means of bring- 
ing about an amendment of the generic characters of one of the four genera, 
constituting the group of Homalopsidad, having no nasal appendage and rnore 
than five upper labials. The generic characters of feram'^, as now amended, 
will shortly stand as under : — 

Snout without appendage ; more than five upper labials ; two anterior 
frontals ; scales in 27—31 series. 

One species, -F. Sieholdiy (Schbg.,) characters as described in Gnnther's 

Reptile of British India^ p. 284 ; scales in 27 — 31 series. 

J. A- M. 

LIST OF BUTTERFLIES RECEIVED FROM MAJOR YERBDRY^ 

Oampbellpur, Punjab. 
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Hipparchia parisatis 


2 


C. sarepteneis. 
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Aulocera swaha. 
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Euchloe lucilla. 
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A. saraswati. 
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Ypthima asterope. 
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Y. bolanica. 
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Y. nareda. 
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T. protracta. 
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2 


Deudorix epijarbas. 
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1 


Baspa nissa. 
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J. orithyia. 
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Kpindasis acamas. 
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Oatochrysops cnejus. 
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Tarucns nara. 
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M. Eobertsii. 
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Lycaena putli. 
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Libythea lepita. 


3 


Zizera maba. 
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Dodona durga. 


2 


Z. trochilus. 


1 


Papilio erithoniae. 


1 


Ohrysophanus phle&a«. 


1 


Belenois mesentina. 


1 


Eesperia evanidus^ 


2 


Gonypterix nipaleusis. 


5 


Gegenee kareana. 


5 


Colias Fieldii. 
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."NOTE ON THE CONDUCT OF A TAME PIGEON. 

By E. H. Aitken. 

Thb curious example of conjugal infidelity among pigeons given by Mr. Hart 
in the last number of the Journal reminded me of two incidents, illustrating the 
characters of the same birds as husbands and fathers, which may interest members^ 
By way of parenthetical preface, I will say that, if the Journal of the Bombay 
Natural Histcry Society awakens a livelier interest in the behaviour of animals 
es intelligent beings, it will do a valuable work. 

In 1879 a baby pigeon, not more than a week old, in one of the nests in my 
pigeon-house, was left an orphan by the sudden death of its mother. It was too 
young to be fed by hand and I supposed it must die, but I was mistaken. The 
bereaved father, instead of giving himself up to sorrow, at once took sole charge 
of his helpless offspring and reared it successfully. He had not sense to 
make any change in his habits. Among pigeons the female sits alone on the 
nest, except for three or four hours in the middle of the day, when she is relieved 
by the male ; so this bird went in every day, about 10 or 11 o'clock, and kept the 
nest warm till 2 ; but all night he slept as he had been accustomed to do, in another 
chamber, leaving his naked little child exposed to the cold of a February night. 
It siffvived however and was doubtless all the hardier for its Spartan nurture. 

Whether this parent's conduct is attributed to intelligence or stupidity will 

depend upon the direction in which we have accustomed our feelings to run ; but 

there can be no question about the following case. In my flock there was one old 

male bird who wSs quite a character in the community. He was a fat 

easy-going, good-natured bird, but pampered and self-indulgent to an uncommon 

degree. It was a favourite sport of mine to fit him into the mouth of a stone 

jar, like a cork, only bis head and shoulders out, and in that position to give him 

grain, which he would eat with the most composed enjoyment. .His wife was 

a blue rock with all the strong instincts and affections of a. wild bird. Finding 

her always willing to take more than her share of the family cares he shirked 

his and, during the hot season, gave up taking his turn en the nest altogether 

leaving her to sit day and night, which she did, excepting a very short interval 

which she allowed herself for food. When tbe cold season came round, he found 

his opportunity to repay her by taking all the night work duty on himself. He 

actually turned her off the eggs and slept in the nest himself, while she roosted 

at the entrance and kept out the cold air 1 

E. H. A. 

NOTE ON DANAI8 DORIPPUS. 

By Mb. A. T. H. Newnham, S. C, 10th N. I. 

Mr. Aitken mentions in his paper on Bombay Butterflies that he has never 
met with this variety, but in the last month I have seen here, in Cutch, two 
specimens, one of which I added to my collection. Besides these, another 
collector obtcdned two more at Mandvie, and said he had seen others which 
escaped him. Also the same collector had caught the variety known as 
D. alcippoides, but having the lower half of the hind wings pale lavender 
seaintd of white. 



A. T. H. N. 
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NOTE ON LOCALITY. 
By Mr. A. T. H. Nbwnham, S. C, 10th N. L 

Extraordinary Coixcidence. — Daring a recent visit to Oeylon I happened to 
go again to a certain apit of shingle on which I had a month previously found 
several eggs of Btema melanogaster, I was again Buccessf al in finding two 
eggs of the ahove-mentioned bird, and on lifting the eggs up to deposit them in 
cotton-wool, ray eye was caught by something glittering on the spot from which 
I had just removed the eggs. On picking it up, I found it to be an '' entomological 
pin," and presumably one which I dropped when I was there before, as it is in 
the highest degree improbable that any one else would have had entomological 
pins in such an out-of-the-way place. The question arises, was it a mere coinci- 
dence t^at the Tern laid its eggs on that very spot, or was it attracted by the 
glittering appearance of the pin ? 

The Bower-bird of Australia, I believe, collects gaily-coloured and glittering 
objects and places them round about its nest. Could then this Tern have been 
actuated by some similar freak, and have brought the pin from some place where 
it had found it ? 

A. T. H. N. 

NOTE ON THE BREEDING OF PARRA INDICA. 

By Lieut. H. Edwin Barnes. 

Mr. Hume in his Ne^U and Egg9 of Indian Birds lays stress upon the 
alleged fact that the Bronze-winged Jacana lays a mach greater number of 
eggs than its nearest Indian ally, the Pheasant-tailed Jacana (^Hydrophasianua 
chirurgusy 

At page 591 of the above-quoted work, Mr. Hume writes : — ^"'Of six nests 
examined, none contained more than seven^ but the boatmen averred that the birds, 
sometimes at any rate, laid tenJ^ 

Again, on the next page, quoting from Mr. E. Blewitt's experiences in the 
Jabulpur, Saugor, and Jhansi Districts, he writes : — ^^ The regular number of eggs 
I have not been able to ascertain accurately, but from eight to ten may be taken 
as the maximum number." 

I have had opportunities of examining great numbers of these nests in situ^ 
and I have never yet found more than four eggs in any one of them, 
although many have been in an advanced stage of incubation ; the fishermen, 
too, assert that four is the number invariably laid. I cannot help suspecting that 
Eome mistake has occurred. I actually took with my own hands over two 
hundred eggs, on four different dates, in August and September 1880, from jheels 
in the vicinity of Neemuch,andlhave taken at least fifty eggs from the Saugor 
and Ghundrapur Lakes this season, and had I wished;could easily have taken four 
times as many. The Saugor Lake is within half a mile of my bungalow, and 
is much frequented by these birds, and as I am continually boating and fishing 
upon it, I have exceptional opportunities of noting facts in reference to their 
habits and nidification. 
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I cannot help coming to the conclusion that four is the normal number o£ eggff. 
laid by this bird, and that whenever a greater number has been found, it is the 
joint production of two or more birde, 

I do not remember seeing the fact noticed anywhere that these birds often 
deposit their eggs on a heap of floating weeds without preparing any nest at all. 

It would be interesting if other zoologists would state if their experiences, 
coincide with mine or not. 

xx« E* B« 

KOTE ON EEVEESION TO PRIMITIVE TYPES. 
By R. a. Sterkdale, 

I HAVE mentioned in the Mammalia of India^ quoting from a writer in the 
India Sporting Review^ a case of cross-breeding between jackals and dogs, 
in which in the third generation, or one-eighth jackal and seven-eighths dog^ 
three out of five pups had gone back to the jackal tjpe. I hare since then 
been noticing cases of reversion in domestic cat^. We have an English, or 
rather Scotch, black cat which we brought out from home three years ago. 
Her first kittens in India were all white, with patches of theusnal Indian 
grey or Indian tabby, which consists of small spots in lines on a grey ground. 
We destroyed all except two, a sou and daughter, the latter a very pretty cat, 
with decidedly English points about her : this cat, in her third family of the 
usual grey-and-white kind, bad one very handsome tabby kitten, which, with 
a white one, was kept. Now this tabby kitten, who was named, *' Joe," because 
like Dickens* fat boy, he was always sleepy, afterwards softened into "Joey,'* 
turned out a true English tabby, a type I have never seen in India (jsee the 
sketch I have given of him in this journal), aud a tabby of a very handsome 
kind, unusually so. Were he to escape in suitable jungles aud be shot, he 
would probably, but for his tail, be identified as ^eUs marmoi^ataj for he is 
nearer iu colouring to that species than any domestic cat I have come across. 
Even pure English tabbies have, like their remote ancestor the wild cat {Fells 
caius)^ certain stripes down the sides, but Joey, with the exception of the 
bars on his limbs, is clouded like the Bimaudaban {^FeliB diardi)^ or the 
smaller marbled cat (F, marmoi^atcL). English tabbies do occasionally have 
their side markings in irregular concentric circle?, but the colour of the 
ground- work is generally grey instead of sandy fulvoue. However I take it 
that Joey gets his Joseph's coat of many colours from his EogUsh ancestor 
and not from his Asiatic grandfather. He is a queer-tempered cat, shy 
with most people, although his sisters aud his cousins aud his aunts will gi> 
to anybody ; but he is devoted to me, and at times will not leave me for 
a moment. Lately, whilst laid up with the fever which has delayed the issue 
of this journal, I had to keep to bed for a day or two and Joey never left 
my side, and bis meals had to be brought into my room. 

Now to go back to Joey's grandmother, the old black Scotch cat* For two 
years-and-a-half she had a constant succession of grey-and-white kitten^' 
between twenty and thirty, aud we wondered why none of her children 
resembled her. Lately however, out of a batch of five, three were jet black. 
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Her eldest daughter (Parry) had lately five kittenSyfof ^which one was jet 
black aad two othcrB partly so ; but it is only recently tbat this colour has begun 
to shew itself : of some thirty or forty preceding kittens, only two had a few 
black patches — now blackies are getting common. 

I forgot to state that Joey's markings are perfectly symmetrical, each 
side being alike. As you hold him rp with his back towards you, the 
pattern runs ofi on each side from the central stripes as evenly as if they 
had been marked o£E with compasses, which is characteristic of the ferse. 

R.A.S. 

SOME NOTES ON ABNORMALITIES IN THE HOENS OP 

RUMINANTS. 
By Mb. J. D. Inveearity. 

Thk most curious instance of abnoimal horns I|^have,met^with was an old 
stag eamber I shot some years ago mar the Taptee. His right horn was 36 
inches long and nothing peculiar about it. The left horn was a few inches 
shorter, and bad no brow antler at all nortbe^^lightest rudiment of one. About 
three-quarters of an inch from the left horn was a third horn, a mere knot but 
growing on a separate bony pedicle of its own. It was entirely distinct' from 
the main horn, the skiu covering the intervening space. No^signof disease or 
injury to any of the organs. 

Single Sambee Hokn (Sketch No* 1). — A very massive heavy horn. Either 
Bhed or killed by tiger. I thitk the latter. The horn had the sppearance of 
having dripped overall round the burr and hung down in what, for a better 
term, I will describe as numerous icicIeF. This horn, for months after I picked 
it np, sweated some oily matter of a most offensive odcnr. 

Four-horned Antelope. — The bony core curves inwards of one horr. Had 
anterior horns, but I bave lost them* 

Wild Cow-BUFrAL04--^RTght horn normal, about 3 feet long ; left hom 
not more than 18 inches lorg, probably less, growing almost stiaight down 
close to the check and turning backwards. I was close to her for several minutes 
and observed it wel', but did not fire at her. The misshaped horn appeared 
much thinner and smoother than the other one. The end was blunt 

There is a curions malformed cow-biscn's head in the Madias Museum of 
which you might get a sketch, 

I have in my possession in Scotland a pmall camber head the left horn of 
which bends down, forming a clnb close to the skull just like the horn of the 
Cashmere stag pictured No. 2. This club shape is the natural shape of deer's 
horns while growing. Anyone who has seen stags while their horns are grow- 
ing, before they have reached the point where the npper tines bianch out will 
corroborate me that the top of the horn is then club-shaped. The Cashmere 
stag No. 2 and the small bead I am speaking of have had their growth 
arrested at this stage. 

Doe Chinkara.— I have never shot one, but I think their horns are frequently 
misshapen. One I have a note of bad one horn bent forward and the other 
backwards, but having omitted to take a drawing of it my note is not 
sufficiently full to enable me to give a more accurate description. 
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gee too the curious bison head of mine, shot in 1885, in the Society's Boom?. 
The bony core being only a few inches long, there was nothing to give the 
usual bend to the hornSy which have accordingly grown straight out and curved 
forward. This was a very old cow, the incisor teeth being worn level with 
the gums — a thiog I have never seen before. I shot her by a fortunate accident. 
There were a lot of three bison. I noticed something peculiar about the head 
during the stalk, but did not see what the real state of the case was* Firing 
at the large bull, I broke his shoulder. The second barrel was intended for the 
bull, but the cow rushed alongside as I pressed the tri^er and got the bullet in 
the neck, dropping dead. 

I also send for inspection a small samber head. lam not sure whether the 
right horn has ever had a brow autler. There has been a fracture of some 
sort. Whether tbe brow antler has been broken off and the fracture worn 
smooth, or, as I am induced to think from there being no fracture visible on 
tfaeinsideof the horn, that there was no brow antler, is doubtful. If the latter 
^the case, the long brew antler (for the size of head) of the left horn is 
remarkable. 

Pteeopus Edwardsi. 

I saw on 9th May this year at Nara, on the banks of the Jouk River, a number 
of Fljing-foxes fanning themselves in the way described by Mr. Aitkeo. The 
fanners however were Only about 10 per cent, of the population. 

J. D. I. 

Ediior^e note en above.— Mr^ Inverarity was kind enough to send me the 
above notes to help me in a continuation of my previous paper on horns; 
but ill-health has prevented my taking up the subject more fnlly this time 
so I have published his notes without any addition of my own. I have 
copied his sketch of the very curious Famber horn he picked up ; and have also 
to tbank him for the loan of a book on sport in Madras by ''the Old Shi- 
karry" (G. A. B. D.), in which is a photograph of a cheetal's head with an 
abnormal bez-tiue of extraordinary length* I have taken the liberty of 
copying this, and it forms No. 2 eketch in the accompanying plate. 

E, A. S. 

Neomebis Eubbaghiensts, — (Murray). — ^The following description of the 

Porpoise, mentioned in the paper on the Waters of Western lifidia^ page 159, 

of which I have given an illustration, las been sent to me by Mr. Murray, 

and is in fact a draft of his paper on the subject in the Ann. and Mag. Nat. 

History^ YoLXIII., 1884. It will interest our readers and supplement Keswal's 

description. 

E. A. S. 

''A castacean of the family Delpbinidse, which I eball describe under the 
name Aeomeris hurrachiensis* The characters of the genus are : — Dorsal fin 
none ; nose of skull shorti rounded in front, flat and shelving above ; teeth 
numerous, compressed, nicked, acute, extending nearly the whole length 
of the jaw (,6ray, 'Seals and Wbales', &c. }« 

^' Neomerls phocaenoides is the only species of the genus, and its dentition 
is given as H (JDelpMrmB melas) or H on each side. The species 
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under notice has ^| on each side, and there are besides a set of | 
vhioh were scarcely visible through the gums, and fiitoated ont of the line 
of the other teeth m front of the jaws. In shape these | teeth are 
quite unlike the rest, being conical instead of flattened or compressed. The 
meafinrements of the animal taken in the flesh are as nnder :-^ 

Inches. 
Length along curve from tip of snont to notch between 

caudal flukes ^ 52 

Ditto straight 45 

Tip of snout to pectoral fln 10 

Caudal flukes 9x3 

Distance of blow-hole from tip of snout along curve 6*5 

Ditto from avgle of mouth to eye 1*62 

Yent from root of caudal fln 14 

Snont rounded; head very convex, rising posteriorly high to the dorsal 
surface; blow-hole semi-lunar; back with a longitudinal band of spinous 
tubercles on the vertebral area, beginning nearly opposite the root of the 
pectoral; widening to 15 inch aVout the middle^, and again contracting and 
ending narrowly opposite or in line with the vent ; no dorsal fin ; pectoral 
subfaloate ; teeth ^-| ; colour shining black thronghont, except a purplish 
red path in front of the snont (on the upper lip^aud on the threat ; intestine 
31 feet in length ; contents of stomach Crustacea (species of Penaeus), 

Inches. 
Length of skull over curves to upper edge of foramen 

magnum ^ 10 

Ditto straight from below 8 

Height o£ skell (vertex of super- occipital) 4*25 

Tip of snout to blow-hole 4*25 

Ditto to interparietal »....» 6*25 

Interparietal tonpperedge of foramen magnum 3*75 

Across maxillaries •» •«. - 4*75 

Across blow- hole , 1-5 

Length of molar •,.—. 2 

Ditta of biain cavity 4*0 

Greatest space between occipital condyles (upper) 1*5 

Across paroccipitals 3'37 

Sroallest (pace between occipital condyles at lower third 1*0 

Vertical diameter of foramen magnum ^. 1*75 

Breadth across last tteth on each feidt (upper jaw) 2 5 

Ditto ditto (lower jaw) 2'5 

Teeth-line in upper and lower jaw « 2-5 

Length of lower jaw to coronoid process 5*62 

Greatest vertical depth of ramus 2'62 

Palate 4.0 

The snper-oocipital is sub^globnlar acd very convex above; rostrum short, 

rounded in front ; foramen magnum vertically oval^ with the occipital 
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condyles vertically elongated and convex, wider at their lower third ; teeth 
Bmall, flattened or compressed, with a sharp Btib-creficentic crown, faintly 
nicked, and with the middle of their outer and inner sides slightly swelled ; 
they are rather obliquely arranged in line, about one-fiftb of each succeed- 
ing hinder one overlapping its fellow, but not in contact- 
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NOTE ON THE GLORIOSA &UPERBA (N, 0. LILIACEA% 

" SUPERB LILY." 
By Mb. Fbane: Rose, P. W. D. 

Seveeal writei-s have pronounced the root of this handsome climbing plant 
a violent poison, and next to the Wild Aconite {Aconitum feTcx). I much 
doubt the assertion, as I have seen JBrinfaris using it for medicinal pitrpoaef 
and it doubtless has active properties* Native Surgeon Mohideen Sheriff 
(Madras) has already removed the doubts expressed by certain of the 
Medical Faculty by giving it to his patients, and has himself taken "12-grain 
doses three times a day.*^ In case an experiment may be wished to be tried 
I send you by this day's post the tuberous root of this shrub obtained from 
my garden. 

Florists should not lose this opportuoity of collecting the roots for next 
rains. This ornamental plant flowers early in Angus\ lasting only eleven 
days : the petals open with a light green tint^ and then gradually assume the 
crimson and yellow on the sixth daj^ when it is then dad in its richest and 
gayest colour, after which the whole flower becomes crim^ou and then fades. 

This perenial plant is easily identified* The ?'©oi is bulbous; s^em, green 
herbaceous ; leaves, lanceolate, ending with tendrils or cirrhiferons ; cali,x, nil ; 
and corolla^ reflex, &petalled ; habitaty fluids and forestp. WUldenow is said to 
have discovered this shrub in 1690» The Indian eynomyms are Nag-dhan 
or Nai-kahachnag derived from the Wild Aconite ; Olot-chandaly Bengali ; and 
Kalaijpak-kirhangu^ TaiQiL In Balfour ^HotBuj (Ed. 1854) nothing is paid 
about this plant. 

F. R. 

NOTE ON THE GLORIOSA SUFERBA, 
By Surgeon K. R. Kietikar. 

With reference Mr. Bose's remarks^ I rsay at once state that I am not 
personally able to bear testimony to the violently poisonous qualities of the 
roct of Gloricsa superham I have neither used it mcdtcinallyj nor have I seen 
any cases of men poisoned by it. Dr. Normau Chevers however, in his work 
on Indian Medical Jurisprudence, menticns two fatal caees ([>p. 284-285) 
in Edition of 1870, and attributes to the root narcotico-irritan^ 
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properties. Gribble in his recent work on Indian Medical Jurisprudence ia 
silent on the point. 

In hi:3 Forest Flora if British Bicrimh (Vol, U,, p. 542), Kurz says :— " The 
Phoongyees often collect the poisonous roots of Gloriosa for medicinal purposee." 
Sir George Birdveood, in his Bombay VcgetaUe Products, sayz it was first 
deecTibed by Hermann. It is aaid te be a subfititute for Colchicum. In Bapu 
Gangadhar Joshes iV^Aanto Prakdsh^ based on various jSanskrit works on the use 
and properties of indigenous drugs, the plant is called *' Kalik£ri," "Kalaiavi," 
or "Khadiyfinfig." It is said to be destructive of biliousnesp, pruritus, oedema, 
intense thirst, colic, &c. It is therefore not unknown flS a remedial agent. 
It is said to be abortive also. It is deserving of a trial as tonic and alterative, 
especially as Mohideen Sheriff finds it useful in his own practice, 

A. Jet. ]&• 

USES OF THE FLOWER OP P AND ANUS 0D0RATIS8IMUS. 
By Mr. Frank Rosk, P, W. D. 

Ik forwarding for identification two samples of the extract from the 
flower of this tree, known as the "Attar of Keura'* aud the "Water" 
iKevada-hd-acuraq) man ufactuxed last year at Aurangabad, Deccan, but which 
have lost, to a certain extent, their aromatic properties from length of time, 
and with reference to the very interesting paper on the uses of the tree 
by Mr. R. A. Sterndale, F,R,G,S. (Journal No, II. for April), I am induced 
to follow up Dr. Eirtikar^B " Note?/* and say a few words anent the uses of 
this achlamydeous flower. 

Th£ Flower is certainly of a veiy fragrant nature, more powerful than 
any of the Indian Flora, and its perfume is considered to be the richest by 
the Mahomedan community. The flowers are used for a double purposes 
vi2f«, scenting wearing apparel and keeping away insects, especially the cock- 
roaches {^Blatia^ orientalis)* 

Perfumery. — ^Tbe Aar-a^, or water, is issued extensively by the well-to-do 
of the Mahomedan class, chiefly in flavouring their drinking-water during the 
hot-weather by adding a few drops to it. Although it may be palatable to 
some Europeans in their beverages, confectioneries, et hoc genus omnej I am no 
advocate for it ; but tastes differ, henoe my reason for sending h sample for 
trial. 

The Aitcxr is prized as much by the Native community as any of Piesse 
and Lubin's perfumes are by Europeans. A superior kind of Attar is 
exported from Northern India. 

Synonym. — A respected botanist says that the word Pandanus has 
its derivation from Pandang (Malay name of the genus), signifying 
"Itegard," owing to "the beauty of the tree and its exquisite odour." 
Daniel Olliver, F.R.S., F.L.S,, says that the " Screw-pine " derives it, 
appellation from the Pine-apple order (Bromeh'acee) owing to the similarity 
of their foliage. It is also known as the " Caldera Bush** and '^ Screw-palm," 
and in Mauritius as the "Yariquois Plant." The plant was first recogoizsd 
in India in 1771 by that great German botanist Willdenow. I find that 
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Mahadeva {q. v.^ " Hindu Theatre" — Malati and Mahade'od) is reported t© 
have 8ung the praises of the Kitaki (Sanscrit) in the following strain :^— 

*' Faint in the East the gentle moonlight gleams 
'' Pale as the Palmes sear leaf , and through the air 
" The tlowly rising hreezes spread around 
^' The gratef nl fragrance of the KitaJcV^ 

In Barmah the plant is knoirn as Sasava and in Madras as TazJian- 
cheddL 

Habitat. — This tree I have seen growing in Southern India and in 
H. H. the Nizam's dominions : common in the vicinity of Aurangahadi 
Deccan. Having an excellent fibre, I am surprised that it is not cared 
for and utilized for rope-making in the Nizam^s teriitoxy; but, if so, it 
must be to a very limited extent ; the fibre could be more profitably used 
also in mannfacturing paper. The Japanese cultivate the plant extensively 
for its odoriferous nature ; similarly Burmsb, where the tree grows wild 
and luxuriantly, could augment her revenue by utilizing it too. The tree 
is largely resorted to by the Ophidia family. 

Fodder.— J. C. Loudon, E.L.S.,, H.S., &c. (1829), pays:— "The branches 
being of a soft, spongy, juicy nature, cattle -will eat them very well when 
cut into small pieces." I. know that the taste is unpleasant, and from the 
fact of the leaves decaying on the tree — especially in the y^nnger plants^ 
vrhich are within the reach of all cattle — ^this assertion seems rather doubt- 
ful. 

Altogether the P. odoratisslmns is a most interesting and valuable pro- 
duct of the vegetable kingdom; and it is to be regretted that a tree so very 
useful for econcmic purposee — ^f rom the root to the ilower — ^is not cultivated 
and brought into use more largely. 

F- B. 

FREAK IN A ZINNIA FAUCIFLOBA OBSEEVED AND 

EXHIBITED 
By Mr. Frank Eosb, P.W.D. 
[N- 0. COMPOSITE {ASTERACEJS).'\ 
{Syngenesia — Li»N. Sub-Order Tubulifloe^-) 
It was Mrs. Caroline A "White who truly said that ^the researches of 
modern botanists iiave done m^ich to simplify and popularize a knowledge 
of the vegetable kingdom ; but there are still suflBcient mysteries in the 
organization, sensation, and Eelf-motive power of plants to afford a wide 
field for inquiry and experiment ; snd the more we direct sttention to 
these charming wonders, the more good we shall be doing to our readers, 
ourselves, and science." 

Ap9 3>if08 of the above, I may as well here sttite^en pareniJiesiB—tikAt certain 
habits of the animal and vegetable kingdoms are analogous, of which I hope 



BOTANICAL NOTER. 229 



to give some interesting facts in due course. The ancients believed thai 
plants and trees have insiiDct and vegetable soulst and looked upon them as 
animalB I However, be that as it may, there is no doubt that the floral 
world has its lusvs naturce like animals, as will be perceptible in the specimen 
of the green flower of the JSinnia pauciflora herewith forwarded, obtained 
from my bungalow compound from among many hundred plants growing 
wild, whose corollas are of different delightful hues* 

The plant from which this individual is obtained is fac simile to the other?, 
except in the flower, and that its growth is stunted. The uncommon colour — > 
green — I venture to say, is doubtless attributable to some chemical change 
which has taken place iu the internal arrangement of this only plant from 
amcDg a number of others. Science teaches us that the leaves of trees and 
grasp, being inclined to be more dark than white, have a greater tendency to 
absorb than to reflect the solar rajs. For instance, the grass and leaves are 
green, but they absorb all but the green rays. In Professor Henfrey's 
Botany, 2ud Editicu, revised by Dr. Masters, we are told that "the 
various t^nts of colour are produced either by the interposition of colourless 
cells between those containing coloured juices, or by the superposition of 
cells with different colouring matter one over the other. Then how comes 
this one plant to be affected more than all the others which are contiguouss 
to it? 

The most striking feature in this phenomenon T wish to bring to notice 
is the abnormal evolution of the corolla having leafy shoots or miniatqre 
plants 2 inches high, from whence another flower-bud is shooting — an 
unheard of freaky I think, in this genus I The Honorary Secretary of this 
section will, I am sure, be glad to explain to us the cause of this meta^ 
morphosis, which will be a very interesting lesson to florists who are not 
versed iu teratology. 

There are other green flowers on the same plant, but at present without 
any kafy shoots besides the extiacdinary one now sent. 

NOTE ON THE ABOVE, 
By Sfrgeon K, K. Kirtikar. 

Mb. ItosE*s specimen of Zinnia pauciflora is an instance of prolification 
or prolifeiation, which means the production of one organ by another of 
adifiEerent kind, as that of cup-like appendages by leaves and of branches 
by flowers or even fruits. For an illustiation of this sort of monstrous 
development, the reader is referred to figures 650 and 774 in Bentley^s 
Botany at pages 286 and 344 respectively (4th Ed.). In the former is 
an instance of a flower of the Boee showing the axis prolonged beyond the 
flower and bearing true leaves; in the latter a monstrous Fear has its axis 
prolonged beyond the fruit and similarly bearing true leaves. In the 
5th Edition of Lindley's Elements of Botany at p. 62, there is an illnstra- 
tionof the flowers of Epacris impre$8a changing into branches. 
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This metamorphoBis is technically called descending or retrograde where 
the floral parts, i 6., petals or stamens or carpels become degenerated and 
are transformed into a leaf. This can be easily explained from the homo- 
logous nature of the different parts of a flower to the leaf. A flower in its 
widest sense is a multiple arrangement of modifled or altered leaves. 
** Linnseus tanght it, and Goethe proved it," says Lindley. He mentions an 
instance from the Gardener^s Chronicle^ in which a Eose is said to have its 
caljz tube absorbed, at least not mauifest ; the sepals half converted into 
leaves; the petals more than ha^f changed into sepals; the stamens fallen 
off, apparently little changed; the exterior carpels partly in their cnstomary 
state ; those nearer the centre converted into small leaves ; but the remainder 
upon the axis or centre, which bad lengthened into a branch, carried up in 
every conceivable state of transition^. until the last or uppermost carpel 
assnmed the customary appearance of the leaves of the stem. A beautiful 
illnstration is also given by Lindley at p. 63 of his "Elements" above 
referred to. 

The most highly modifled leaves of the flower, says Sachs, " are the stamens 
and carpels." By a freak of nature they may not develop into stamens or 
carpels, or the stamens and carpels may degenerate into leaves at any time. 
But though such instances are numerous, they constitute merely a pheno- 
menal transition of an exceptional kind, not necessary for the completion 
of the life-history of a plant. The floral axis as a general rule ceases to grow 
at the apex as soon as the sexual organs make their appearance, or even 
earlier. But in singular or abnortnal cases like the one exhibited by 
Mr. Eose, and mormaZZ^ i« CyeaSy tays Sachs," the apical growth of the floral 
axis reoommences, again produces leaves, and sometimes even a new 
flower." 

Ka Es £« 



PROCEEDINGS OF THE SOCIETY DURING 

THE QUARTER. 

The usual monthly meeting of this Society took place on Monday 
the 5th of July, and was largely attended. Dr. D. MacDonald presided. 

The following new members were elected : — Mr. E. C. K. Ollivant, 
Mr. J. A. Betbaoj, Dr. O* H. Channer, Mr. Frank Bose« Mr. P. Chambers, 
Mr. H. Bromley, Mr. W, J. Holland, Mr, T, B. Fry, Mr. J. H. Steel, 
Colonel F. W. Major, Mr- Chester Macnaghten, Mr. H. E. Andrewes, 
Mr. J. Maguire, Mr. G. A. Anderson, Rev. J. K Abbott, Mr. Cowasji 
M. Dadabhoy, and Dr. Temuljee B. Nariman. Mr. L. de Niceville, of the 
Calcutta Museum, was elected an honorary corresponding member of the 
Society. 
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Mr. H. M. Pbipson, the Honorary Secretary, ackno^vledged the following 
contributions to the Society ^s collections since the last meeting : — 



Contribution. 



Description. 



Contributor. 



1 Kestrel (alive) 

1 Sea-sndke 

1 do. ^ .-- 

A quantity of Corals .•• 

3 Eggs ...- 

A quantity of Birds' 

Skius and Geological 

specirDens. 

3 Snakes 



A quantity of Fossils... 
A Crow's Nest 

1 Snake's Skin (16' 5").. 
3 Plorieans' Skins 

Skin of Pine-marten... 
3 Ibex's Skins 

2 Snakes 

1 Snake (41^') 

1 Elephant's Tooth 

6 Crocodiles' Eggs (since 

hatched). 

2 Snakes 



From Khandalla 

Hydrophis curta 

Pelamis bicolor 

From Arabian Coast , 
Alcippe poiocepbala , 
From Bhooj 



Zamenis diadema and 
Echis carinata. 
From Belucbistan 
Made of bottling-wire.... 
Ophiopbagus elaps 



«••••• 



'••■••••••»*9i 



Skin of Albino Mongoose 
2 Young Crocodiles 

1 do. 

2 Snakes (alive) 

1 White-tailed Porcupine 

(alive). 

1 Snake 

1 Camel's Skull 

I 
1 



Martes abietum 
Capra sibirica 

From Mahableshwar 
Cynophis malabaricus 
Found at Khandalla 

From Tulsi Lake 



Saw-fish's Soont 

Sea-snake 

A quantity of Fish and 
Crustaceans. 

1 Snake , 

Do 

Eatel(or Honey-badger) 

1 Snake 

1 Musang 

1 Booby (alive) 

A quantity of Lizards... 

1 Snake 

A quantity of Cobra's 

Eggs. 
Head of 4-horned Ante 

lope 

A Land Tortoise 

A Rat 

2 Fnakes ?. 

Part of a Porpoitse's Skull 
Large Snout of Saw-fish 

1 Python (alive) 



5 Dipsas gokool. 
( Trop. stolatus. 

From Baroda. 

From Tulsi Lake 



} 



Hystrix lencura 



Mr. Wm. Shipp. 
Capt. W. P, Kennedy. 

Do. 
Mr. E. H. Aitken. 

Do. 
Mr. A- Newnham. 



Trimeresums anamallensis 
From Sind 

Pristis antiquornm 

Hydrophis Guntherii 

From Alibag 

Gongylophis conicus 

Ooychocephalus acutus .. 
Mellivora indica 

Silybura bicateneta 

Paradoxurus musanga 



From the Punjab 

Zamenis diadema 

From Bijapur 



From Afghanistan 
Probably a new species ... 

SilyburaElliotii 

From Alibag. 



Python molnrus 



Do. 

Dr. H. Yeld. 

Mr. W. M. Macdonald. 

Dr. Bocarro. 

Mr. D. Bennett. 

Capt. Olivier. 

Do. 
Mr. J. C. Anderson. 
Miss Dewar. 
Mr. G. W. Terry. 
„ Bienzi Walton, C.E. 

Lieut. Barnes. 

Mr. H. Littledale. 

Nowrojee H. Katrak. 
C A Stuart. 
K. D. Naegamvala. 
A. S. Ritchie. 

a A. Barnett, CLE. 

E. M. Walton. 
Do. 
Capt. Fenton. 
Mr. W.F.Sinclair, C.S. 

Do. 
Do. 
Mr. R. A.Eiddell. 
„ G.Vidal,C.S. 
W. F. Hamilton. 
W. F. Sinclair, GS. 
Major Yerbury, R.E. 

Do. 
Mr. E. Beinhold, C.E. 



„ J. D. Inverarity. 
Major W. J. Mcrse. 
Father Dreckman. 
„ H. E. Andrewes. 
„ W. F. Sinclair, C.S. 
„ Eduljee A. Hormasjee. 
„ H. M. Phipson. 
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NATURAL HISTORY, 



Minor Contributions. 

From Dr. T. S. Weir, Mr. C. B. Lynch, Mr. H. Curjel, Mr. M. C- Turner^ 
Dr. Dalgado, Mr. F. Jefferson, Mr. E. C- K. OUivant, Miss Johnston, 
Mr. F. C- Webb, Mr. A. F. Beaufort, and Mrs. Wright, 

Contributions to the Library. 
Transactions of the Lionsean Society of New York, Vols. L and IL 
Records of the Geological Survey of India, Vol. XIX., Nos 1 and 2. 
Journal of the Simla Natural History Society, Vol. I„ Part L 
Paper read before the Simla Natural History Society by Colonel H. Collett- 

A vote of thanks was then passed to the ladies and gentlemen, who had so 
kindly responded to the request of the Committee and had sent in birds in 
cages for exhibition at the meeting. The collection consisted of 122 specimens. 

Father Dreckman exhibited two full-sized living specimens of the Green 
Pit-viper (Trimeresurus anamallensis) found at Ehandalla, which differed in 
a very curious way as regards markings and colour. 

Mr. Eich also exhibited some beautiful cases of stuffed birds from Australia 
and New Guinea. 



Tee usual monthly meeting of this Society was held en Monday 2ud Angnsf, 
Dr. D. MacDonald presided. The following new members were elected :— ^The 
Hon'ble F. Forbes Adam, Captain W. P. Kennedy, Mn S. S. Bengallee, 
Mrs. Yorke Smith, Mn F, dcBovis, Dr. A. W. F. Street, Mr. P. C. Petit, 
Rev. H. Juergens, S.J., Mr. F. J. Daley, Mr. E. G. Colvin, C.S.. Mrs. A. F. Turner, 
Khan Bahadur R. J. Ashbumer, Mr. Dady M. Limjee, and Mr. Framjee D. Petit. 

Mr. H. M. Phipson, the Honorary Secretary, then acknowledged the following 
contributions to the Society's collection during the past month : — 



Contribution. 



Description, 



Contributor, 



1 Crowned-crane 

1 Chanielion 

1 Snake 

A quantity of Tree-crabs 

1 Lizard (alive) 

8 Tobras 

1 Panther 

1 Wild Ass (Cutch) 

4 Snakes < 

2 Lizards 

A quantity of Crusta- 
ceans. 

70 Birds 

23 Snakes 

42 Lizards 

A quantity of Bactra- 

chians. 
A Foetus of the Mouse- 
deer. 
A quantity of Insects 



Ardea pavonina 

Cbamseleo vulgaris 

Tropidonotus quincuncia 
tus. 
From Mahableshwar 

Varanus draccena 

Naffa tripudians 

Felis pardus 

Equus onager 

Cerberus rhynchops 

Gerarda bicolor (?) 

Onychccephalus acutus .. 

Varanus aracoena.*. 

From Alibag 

From Ceydon 
Do. 
Do- 
Do. 

Do. 

Do. 



Victoria Girdenp, 
Mr. H. Barrett. 
MIeb Dewar. 

Do. 
Mr. W. Killen. 
„ H. Littledale, 
Victoria Gardens. 
Col. Nutt. 
Mr* W. F. Sinclair, C. S. 

Do. 

Do. 

Do. 

Do. 

Mr. A. Newnham. 
Do. 
Do. 
Do. 

Do. 

Do. 
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Contribution, 



Description. 



Contribotor.- 



Agnantity of Corals, 
Shell-fish, and 
Badiato. 

A Goat 

A quantity of Sea-shella. 

1 Snake 

1 Hoopoo 

Specimen of Arraq and 

Attar. 
8p e c i m e n s of Jasper 
Pudding-etone. 

1 Hogdeer ..* ....•« 

A quantity of Geological 
fipecimens, 

3 Japanese Fish (alive}.. .. 



From Ceylon. 



From Africa 

From Aden 

Dipsas gokool 

(MoiiQted in England}.... 
Made from the Pandanus 

odoratissimus. 
From Banda • 



Axis porcinus 

From the volcano 
Barren Island, Bay 
Bengal 



OQ 

of 



Mr. A. Newnham. 

Victoria Gardens. 
Mr..J..D.-Katelee. 
Col. Walcott. 
Capt. Miller. 
Mr. Frank fiose« 

Do. 

Victoria Gardens. 



Mr. F.J.Daley. 
Kevd. Fr. Dreckmao. 



MiNOB CONTBIBUTIONS. 
From Mr. A. F. Turner, Mr. E. MacEwen, Mr. John Fleming, Mr. S..Hbdgart, 
Miss Whitcombe, Mr. A. H. FoUet, Mr. J. A. Guider, and Mr. John Dawson.- 

Contributions to the Libbabt. 

Paper on the Birds of Aden, by Major J. W. Yerbury, E. A. 

The Utilization of Minute Life, by Dr. T. L. Phipson. 

A Manual on the Diseases of the Elephant, by Mr. J. H. Steel. 

Exhibits. 

A Japanese Dwarf -tree, by Colonel Walcott, and another by the Hon. 
Mr. Justice Birdwood ; 1 Orchid (in flower) (Phaleonopsis rosea}, by Mr. M. 
O. Turner ; a 4-homed Eam (from Arabia), by Mr. C. E. Kane ; 1 double 
Cocoanut ^from Seychelles Islands), by Mr. A. S. Panday. 

The Fungi ov Bombay. 

Surgeon K. R. Kirtikar exhibited a few fresh fungi collected in and round 
Bombay. The spores of the Bhopud or Lycoperdon or PufF-ball and Hydnum 
aureatum were exhibited under the microscope, showing the extreme minuteness 
of the spores of the latter as compared with the spores of the former* 
Dr. Kirtikar observed that fungi form a very interesting form of plant-life, and, 
though spoken of somewhat contemptuously as consisting of mushrooms and 
tO'idstools, supply the student of Nature with an infatuating subject for 
observation and amusement. It was a subject, he said, by no means easy of 
study in this country, especially as previous Indian botanists had paid no 
special attention to the Cryptogams. Whatever the, difiBculties, fungi and the 
other cryptogams, or flowerless plants, afEord an interesting field, and %vould 
amply repay any trouble that is taken in inveptignting this miexplored field 
of some of the most interesting objects in nature. Places around Bombay at 
thiQ time of the year, when there is so much heat and moisture in the air and 
in the ground, supply abundant materials for a thorough investigation of this 
hitherto neglected department of botany. They are not mere toadfitoolfi a!l 



284 NATURAL HISTORY. 



these fungi, he said, though he showed a tiny toad which he had found Bitting 
on one of the Agarici exhibited. The toads, he eaid, found not only a Btool 
to eit on, bot also a table where they could find their food, as there were 
numerous earth-worms crawling on the adjacent Polypori. The fungus known 
to the natives of the country as Phanasamba w as a polyporus, and used as 
a medicinal agent- The Puffball, known as Bhodiphod or Bhopud («. e., " Cleaver 
of the soil"), and Bcientifically known as a variety of Lycopei-don, Avas, he saidj 
considered a delicacy when properly seasoned and cooked fresh from the field. 
It appeared on tlie first fall of the rains in the monsoons. The true mushroom 
which is Bold in the English markets as Agaricus campeatris, is also found 
in this country abundantly, but it is yet too early to find the same just now^ 
It must however be admitted that several pounds of much nutritious food 
are thrown away as useless on account of Avant of proper knowledge of the 
various classes of edible and poisonous fungi. It is not everybody that oan: 
relish the musty smell of the varied members of the Fungal tribe, nor is it that 
the delicacieB will always agree with the inner man. But there is hardly any 
doubt that every student of Nature will find immense delight in scanning the 
minute threads and spores, and the mycelium or spawn that go to build up the 
delicate structure of these cellular plants. It is not from the gastronomic point 
of view that he discoursed, he said, on the fungi, nor was it that he wanted to tell 
whether this or that mushroom was edible or poisonous, and whether it would 
do credit to a generous and hospitable host to place before his guest at dinner 
Indian mushroom toast or stewed or curried toadstools a Id Indienne I Nor did 
he pretend, he said, to initate au energetic mercautile firm into the mysteries of 
fungus-trade, and encourage a body of speculators to bottle up a few edible 
varieties and send them to Crosse and Blackwell to try their fate in an English 
market. All he urged on that evening ou behalf of those interesting objects 
in nature which lie unnoticed was that they bad an everlasting interest to 
the student of Science,' and if by such occasional display of fungi the Natural 
History Society of Bombay encouraged the study of an unexplored field, the 
Society will have accomplished one of its principal objects. To the student of 
Medicine the fungi have a special interest, now that fresh accessions are being 
daily made to our already vast knowledge of bacilli. A thorough acquaintance 
v^ith their life, history, and their surroundings, and an acquaintance with their 
habits and functions, are essential before we determine whether they are the 
oause of disease, concomitants of it, or the mere harmless results of it as any 
other objects in nature. Fungi of the minutest kind have been known to exist 
on other larger fungi, apparently not afEecting their host with disease or causing 
its death. Why should not bacilli exist in man without causing disease ? All 
this has to be known. It was not his intention however, he said, to enter on 
a medical disquisition, but that he touched the subject incidentally. He then 
showed from amoi^st the specimens of fungi some of the typical AgaricB, 
several polypori beautifully tinted, a beautiful goldea yellow-spiked Hydnum, 
the gelatinous ear-like Auricularia, some needle-like CIaviai*ei, thus illustiating 
cue of the important divisions of fungi known as the Hymenomycetes, so called 
from their possessing the hymenium or fruit-bearing, or rather epore-bearing^ 
surface exposed to the air. 
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Memory akd Season in Animals. 

Mr. Bterndflle then read a paper on "Memory and Reason in Wild Animalfl*" 
He said that the beginnings of instinct, or he wonld rather call it reason, began 
very low down in th© scale X)f animal life, as low down as the Bhizopoday and 
be traced it gradually npwards through the MoUusca and Ineecta to birds, and 
from them to the larger animals. He gave some interesting cases of instinct, 
which he was careful to separate from reason, in monkeys, which rejected certain 
deadly poisons hurtful to them, and readily took other poisons equally deadly to 
man and other creatures but which had no efEect on them. He then gave 
cases of rerceoning in monkeys and other mamtnalfi, and passed on to examples 
of memory, illustrating his cases by tigers, elephants, horses^ Ac He pointed 
out that in desert islands, untrodden by human foot, there was no instinctive 
dread of man ebown by wild animals. One curious genus of Marine mammalia^ 
Steller's Bhytina, has been exterminated by sailors owingto this over-confidence ; 
but the advent of man is followed by the loss of this trusting nature, and this is 
the outcome of reasoning faculties. The wild birds soon see that to confide is to be 
knocked on the head. Birds, he said, exceeded mam male, with the exception of 
monkeys, in imitative power. Parrots are made to tal&, other birds to whistle. 
There is no such mimicry amongst mam mala, with perhaps the exception of the 
dog, the bark of which is said to be the nnconscicus mimicry of the grafiEness 
of the human voice. Wild dogs and wolves cannot bark but only howl. 
Domestic dogs which run wild lose in a few generations the power of baiking 
and revert to tho howl, as ia the case of those on the island of Jnan Fernandez ; 
on the other band, wolf cubs brought up with domesticated dogs learn to bark. 
He concluded by saying : — '• I must however not tax youjp patience any longer. 
Did time permit of it, I could give many curious instances of the sagacity of 
wild animals, their skill in avoiding traps, and their own cunning in circumvent- 
ing others. The most marvellous creature is the North American wolverine or 
glutton, regarding which much has been written by Dr. Elliot Coues. I think 
he heads the list for intelligent rascality, and I recommend such of our members 
as are interested to turn up the abridged account of it in the second volume of 
Gassell's Natural History, and they will be amply repaid for five minutes reading. 
We have nothing like this thoroughpaced villain amongst our comparatively 
well-behaved denizens of the jungles. I will wind up with a short certificate to 
his bad character from Dr. Coues : — ' The desire for accumulating property 
seems so deeply implanted in this animal that, like tame ravens, it does not 
appear to care much what it steals, so that it can exercise its favourite propen- 
sity to commit mischief. An instance occurred within my own knowledge, in 
which a hunter and his family, having left their lodge unguarded during their 
absence, on their return round it completely gutted — the walls were there^ but 
nothing else. Blankets, guns, kettles, axes, cans, knives, and all the other para* 
phernalia of a trapper's tent, had vanished, and the tracks left by the beast 
showed who had been the thief. The family set to work, and by carefully 
following up all his paths, recovered, with some trifling exceptions, the whole of 
the lost property.' It is well I may say for our Indian police that we have not 
wolverines among our criminal classes in this country." 

The proceedings soon afterwards came to a close. 
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Thk monthly meeting of this Society was held on Monday* the 6th September 
1886, Dr. D. MacDonali prsLiding. 

The foUowijQg new lueiiibera were elected :— Mrs. John Hay Qrant» Oaptaia 
H. G. E. Swajne, R E., Mr. K, D. Ghandy, and Mr. S. K. Kambata. 

Mr. H. M. PhipeoB, the Honorary Secretary, then acknowledged the f ollowiDg 
contribntions to the Society's collections daring the past mon'h : — 



Contribution. 



Description. 



Contributor. 



A quantity of Butterflies 
6 Species of Corals •... 



Crocodile's Skull 

Eggs of Monitor 

A quantity of Coralines, 
Snake 



From the Punjab 
From the Mergui 
Archipelago 
Crocodilus palnstris .... 
Varanus microlepis. ...... 



the 



A quantity of Bats 

14 Snakes 

Nest and Eggs of 

White-eyed Tit 

A quantity of Sponges, 

Goralines, Crustaceans, 

Sea-gnakes, Fish, and 

other Marine Animals. 

1 Tree-cat 

1 Crested Hawk-eagle ... 

1 Snake 

22 Birds' Eggs 

1 Markhor's Head 

1 Ooriars Head 

1 Jungle-cat's Skin 

7 Rats 

18 Lizards 

3 Snakes (alive) 

6 Bats 

A quantity of Insects... 
A quantityof Crustaceans 

1 Lizard ••• 

1 Snake 

A quantity of Fish and 
Marine specimens. 

1 Dolphin's Skull 

A quantity of Turtles* 

Eggs. 
A quantity of Sea-shells 
1 Porpoise, with 2 young 

ones. 
1 8ea-turtle (alive) 



Tropidonotus quinounoia- 
tus. 

From Gorun 
Fr^m Saugor, C. P. 
From Poona 

From the Persian Qulf 



I^BJor J. W, Terbury,B,A. 
Mr. F. J. Daley. 

Do. 
Do. 
Do. 
Mr. F. R A. Montgomery. 



Paradoxurus musang^.... 

Spilornis cheela •• 

Lycodon anlicus 

From Ahm^dabad 

Capra megaceros 

Ovis cycloceros 

Felis cbaus •. 

From Surat 

Do. 

Do. 

Do. 

Do. 

Do, 
Eublepharis Hardwickir 
Tropidonotufi punctulatus. 
From Alibag 



» 



E. H Aitken, 
H. E. B'irnes. 
B. C. Wroughton. 



Capt. E. Bishop. 



Mr. J. A. Simpson^ 
„ H. Littledale. 
Col. Portman. 
Capt. F. B. Peile. 

Do. 

Do. 

Do. 
Mr. F. Gleadow« 

Do. 

Do. 

Do. 

Do. 

Do. 
Mr. W. Willard. 

W. F. Sinclair, O. B. 

Do. 



A beautifully stuffed 
specimen of the Duck- 
billed Platypus. 
1 Stripe-necked Mongoose 



Delphinus plumbeus 
From Alibag 



Do. 
Neomeris kurraohiensis ... 

Covered with Acorn Bar- 
nacles. 

From Tasmania 



Herpestes vittioollis 



>» 



Do. 
Do. 

Do. 
Do. 

Do. 

Mr. E.M. Walton. 



N. S. Symons. 



MorOB CONTBIBUTIONB. 

From Mr. C. W. L. Jackson, Captain Becher, Mr. Thomas Lidbetter, 
Mr.Mitarachi,MrB.OwenDuan,Mr. Forrest, Mr. N. V. Mandlik, Major Morse, 
Mr. H, Bromley, Mr. 0. P. Lynch, Mr. H. Wise, and Mr-Krisbnarao V. Banjit. 
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CONTRIBXITIONS TO THB LlBBABY. 

Eecorde of the Geological Survey of India, VoL XIX, Part 3. 
Insects of India (E. Donovan), by Mr. W. Shipp. 
Foreign Butterflies, by Mr. W. Shipp, 
Foreign Moths, by Mr. W. Shipp. 
Reptiles of Sind (J. Murray), by the Author. 
Transactions of the N. S. Weles Lirneeati Society, Vol. I , Part 1. 
Magazine of Natural History, Vol. XVIII., Nob. 103 and 104, from 
Mr. W. H. Little<^ale. 
Mr. E. L. Barton exhibited one tiger's head and two panthers' heads, mounted 

by biiiiself. 

The following papers were then read :— 

A Mntheran Seed-traveller, by Dr. D. MacDonald. 

Links in the Mammalian Chain, by Mr. E. A. Sterndale. 

Pollen Grains, by Dr. Kirtikar. 

A Matheran Seed-travelleb. 
Dr. MacDonald paid:— "Members of tbeNatnral History Society who have 
visited Matheran in the hot-weather may have noticed seeds with a beautiful 
crown of spreading hairs— termed pappus or coma by botanists— carried by the 
wind, sometimes along the ground, sometimes high in the air. On account of 
their buoyancy, these wind-wafted seeds are often oarried to considerable 
distances from the parent plant. Several kinds of plants on summit or sidee 
of Matheran Hill produce comose seeds, but perhaps the seeds of which I now 
fhow some specimens are the most beautiful. When I first flaw these seeds In 
May of this year, I could not determine their botanical origin, even approrf- 
mately ; but when the then Superintendent of Matheran, Dr. MacDougall, 
kindly obtained for me some of the leaves of the plant, as well as a few of the 
maturing fruits, I was able to refer the plant to one of two very closely allied 
Natural Orders or Families— the Apoeynaeem, or Dogbane Order, to which 
plant so familiar in Bombay as the Allaraanda, the Tabemamontana, Vinca 
rosea, Nerium oleander, Beaumontea grandiflora, and others belong ; or the 
AscUpiadacem or Milkweed Order, of which the Asclepias curassavica, the 
Stephanotis, and the Hoya carnosa or Wax-plant are well known in Bombay. 
These two Orders are very closely allied, and were at one time grouped together 
under the name Apocynace©, The two are now separated, the distinguishing 
characters of the Asclepiadacei© Iheing— (1) the stigtM, which has five rounded 
angles provided with either cartilaginous corpuscles, or a gland which retains 
the pollen masses, the stalk or courffcie of the pollen masses being attached 
in this way to the stigma, and (2) the peculiar poZZinia or pollen masses which 
are developed by the stamens, instead of the ordinary pillen grains produced hy 
the stamens in the order ApocynaceaB. In the Asclepiade, when the pollen 
masses adhere to the stigma^ the pollen cells simply push the pollen tubes into 
the lateral and inferior stigmatic surfaces, and thus self-fertilization is effected.^* 
Dr. MacDonald then contrasted the pollen masses found in the Natural Ord^r 
ABcl^iadacem with those in the Order (kehidacem, or Orchid Family, in which 
the pollen masses possess a viscid j^and at the base of the stalk or caudiclcf. 
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This however was not intended as a means of retaining the pollen masses in 
the flower in which it was produced, but rather as a means of being carried 
away to other flowers, as it adhered readily to anything with which it came in 
contact. As insects were frequent visitors, especially bees and moths, they 
were often the agents in effecting the croBS-fertilization which is the rule in this 
Order. Pollen masses from the two Orders were shown under microscopes* 
Returning again to the comose seed, Dr. MacDonald stated that he had identified 
the plant as the Anodendron paniculatum of Dalzell and Gibson's Bombay Flora^ 
or the Gymnema nipalense of Hooker^s Flora of British IndiUy the native name 
being Lamtanu 

The identification of this plant illustrated the great value of the natural 
system of classification as compared with the attifi«ial or Linn^an system. The 
small twigj with its milky juice, the leaves, and the fruit containing the comose 
seeds, supplied data euflScient to make it certain that the plant belonged to one 
of two Orders ; and tliis without the flower, without which any one working on 
the Linn^an system could not take a single step, as the whole system was 
based on the parts of the flower. 

Dr. MacDonald then pointed out that the stalk of the fruit turned back on 
itself so as to make the face or side on which it opens turn downwards. As 
the fruit matures the seeds become loose in the fruit, and when it splits open, as 
the seeds fell out the wind expands the crown of hairs, and they are thus launch- 
ed on their voyage of life. The comose crowns, acting as parachutes to 
prevent the seeds falling at once to the ground, after a time very readily sepa- 
rate, leaving the seeds to germinate where they fall when the rains come. 

Before concluding, Dr. MacDonald recommended members who might be 
interested in the wonderful examples of adaptations of means to an end which 
occur so frequently in plants to read such bookB a^ Sir John Lubbock*s recent 
volume — one of the Nature Series - entitled Flowers^ FruitSy and Leaves. Although 
dealing almost exclusively with English plants, any one reading such a book might 
learn to regard the plants they saw, even in their own compounds, with more 
icterest than hitherto. 

LiKKS IN THE MaMMALIAK CHAIN. 

Mr. Sterndale then read a paper on some links in the Mammalian Chain 
illustrated by drawings. He said : — ** It is common enough to talk of the Animal 
kingdom as one great chain — and so it is — link is hooked on to link till we 
find that we are at last the ten billionth cousin of the cabbage we are eating, 
and so our consciences accuse us of practising homoeopathio cannibalism I You 
may think this is exaggeration; but look at the Campanularia, of which I give 
here a magnified sketch ; it looks like a plant, it bas buds and flowers, and is 
propagated, we may say, by cuttings, but it is an animal— a Zoophyte — yet how 
little removed is it in its life from the Drosera rotundifolia, the Sun-dew, and 
other carnivorous plants, which, with surprising life-like attributes, not only 
catch flies and other insects, but hold th^m till partly digested- 

" These are links which carry us on to our cousin the cabbage, but I do not 
-utend to trace out the pedigree bo far. Our time would not permit of such 
extensive research, so I propose only to give a few of the most curious links ia 
the chain as far as the mammals go. The missing link of course we have not 



PROCEEDINGS OF THE BOCIETY DIJBING THE QUARTER. 239 

found jet, nor shall we ever find it, for the impaesable gulf of intellect 
sepaiates the brute from man, and no monkey that ever was created will bridge 
over the gap ; bntthe bairier of intellect does not operate between ordinary 
mammale. There have been from time to time abnormal creatures brought for- 
ward as miBsing links, bnt they have always been hnman beings with only some 
monkey-like reeemblancee. 

" Of all those I have seen, the best was a little girl, exhibited about three years 
ago in LoEdon^ called £^rao, or the Missing Link. She was without doubt aa 
ordinary child, very hairy, of the same type as the Burmese family lately 
exhibited here ; in fact, she came Er<*m the same part of the world, not from 
Burma, bnt from the adjacent kingdom of Siam« The points dwelt upon were 
her hairiness, flexibility of her jtints ; she could lay her fingers back till they 
touched her fore-arm ; a habit she had of stuflSng 'things into her cheek pouches ; 
and last but not least the way in which the hair on her fore-arms turned 
upwards as in the monkeys and not downwards as in men. I looked well at the 
child, who seemed about six or seven years of age, nd found that she was aa 
ordinary human beir^, a little more hairy than usual : the flexibility of her 
hands was merely a matter of training, as also was the babit she had of stuffing 
her cheeks with grapes, &c. The direction of the hair on her arms was curious, 
but not in iiself sufficient to establish her claim as a link j so we start from the 
monkeys. The link between these and the insectivorous animals lies in the 
Lemurs, which retaining the four hands and some cf the anatomical pecnliari- 
tiee of the monkeys, in form and face approximate the carnivorons animalff. 
I have here a living specimen cf the mur^ocse lemur, 

" Then from these we go on to the bats. I am not sure that we are anatomically 
correct in this link, bnt no ether pcsiticn could he assigned to the flying lemur 
or GaleppitMcus, 

^^ The GaleojpiiMcus volans, of which I have here a rough sketch, is either 
a link between the lemurs and the bats or the bats and the insectivora. Natu- 
ralists differ on this point. From certain stiuctnral peculiarities, I incline to 
place them before the bats, especially as they are vegetivorons, and therefore 
should lead on from the lemurs to the frugivorous bats, and not be placed 
between the insect-fating bats and the insectivora. The animal iteelf is some- 
what like a leccur, but between its limbs it has a membrane exactly like that of 
the flyir^ squirrel, which I here show you, only that it has this membrane 
continued round between the hind legs and including the tail as have ccme 
genera of bats ; and it is supposed from observations made of its flight that this 
arrangemeut erables it to steer itself in its course from tree to trte. In the 
numerous families of the Order Insectivora there are many curious links but 
I have not time to-night to go into them. Anatomically, we must carry on the 
Insectivora into Camivora, but talking merely external resembrfences, we find 
mnch more affinity vith the Rodents. Mice end rats are reproduced in shrews : 
the squirrels are externally like the tnpaia. The porcupines have their counter- 
parts in the hedgehcgs, and the jerboas in the jumping shrews. A curious 
instance of similarity is to be found in the squirrels and tupaia. This latter 
animal is a tree-shrew with a long bushy tail, and when it was first discovered 
it was considered to be a squirrel till dissection proved it to be an insectivore. 



240 KATURIL EISTOEY^ 



There waa subsequently found in the Malayan Feniusula, and I have seen one 
Bpecim^i from Burma, a long*nosed squirrel (Mhinosciurus tupMide^yp which 
closely resembles the tupaia. 

' However, I will bring home to you a still more familiar example in the case 
of the so-called musk-rat — that most maligned and persecuted little creature 
which I always encourage in my house, whilst other people destroy it wherever 
it is found. This miscalled rat is a true shrew, utterly incapable of gnawing 
a hole through a door or box, and therefore much mischief done by true rats is 
wrongfully laid to its charge; it opmes into your houses for an object which 
should gain it thanks and protection, and not the violent death it usually meets ; 
it comes to destroy cockroaches, centipedes, scorpions, and other creeping hor- 
lors, and its only ofiensiveness lies in its powerful odour, which however it 
only emits when frightened or hurt. I have let one run quietly ^ce times over* 
a clean pocket handkerchief without any smell being perceptible afterwardst 
and the old story of its tainting bottles of beer and wine by simply running 
over them is a myth. In the old days, when beer and wine were bottled largely 
in this country, muskratty liquor was common. The bottles were not properly 
cleaned ; but how seldom do you now hear of the complaint ; it ia one of the old 
Anglo-Indian stories on a p%T with the cobra in each boot and a scorpion in 
every keyhole, te say nothing of tigars sitting and licking their lips in the back 
verandah waiting for the baby 1 I have had tame musk-rats and found them< 
them smell less than other pets, certainly not so bad as hedgehogs. At Kagpore 
a wild one would come out at my caJI and take grasshoppers from my fingers. 

'* G^e most interesting links in the carnivora are those between the cat and 
dog. The best known is that of the oheeta, of which I have got here a rough 
sketch ; bnt he is a true cat, his dentition and internal anatomy b.re strictly 
feline, though his clawa are not retractile and his form is somewhat dog-like^ 
with long legs and thin body, so he can hardly be called a link* We muse go 
from the cats to the oiveta aud then on from the civets to dogs. There ift 
a onriona animal in Madagascar called Crypioproctaforo3$^ which is a perfect link 
between the cats and the civets. It is semi-plautigrade, keeping a large 
portion of the sole of the foot to the ground, and not walking on the tips 
of its toes 1 ke the cat?, yet it possesses retractile claws. Toe skull partakes 
of the characteristics of both families, and the teeth differ only from the 
cats in haying one more premolar. It is a very savage little creature, musoa* 
lar and active, and so waa appropriately termed /eroo;. The civets are con- 
nected with the hjsena by the aard-wolf, a Sjath African animal about the 
size of a jackall, and in general appearance like a yonng striped hjsena. It 
is oallad aard or earthwoK from ita habit of burrowing in the ground. The 
hysenas again are lioked on to the dogs by the Lyeaon or Cape hunting-dog,^ 
or hyesna-dog* Here is a rough sketch of one which shews the likeness to 
both families: the aknll is dog-like, bnt the animal has only four toes on each 
forefoot instead of five. 

''We come now to the Bear family, and we must go back te the cats for a link*. 
|}o two animals could be more distimilar than the cat and the bear. Not 
only Ate there internal aiuitomical difEerences bnt exernally they are unlike 
th<( on% it light an4 springy in action, the other heavy and shnffling. The 
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tiger, which is the type of all cats, has but a few sharp catting teeth which 
work on each other like a pair of scissors. The bear has more molars, and 
these with flat crowns, which enable him to grind his food instead of 
chopping it. The tiger steps lightly on the tips of his toes, with his heel 
well raised. The bear puts the sole of his foot down flat on the ground. 
I show you here skeletons of the two animal? which will explain what I mean. 
Now to link the bears with the cats comes a little animal which I have 
seen in Darjeeling called the wah or panda {A%luru8fulgens),ihe red bear-cat. 
It is bat like in appearace and has semi-retractile claws, but anatomically it 
is a bear, A larger animal hag been found in Eastern Tibet by the Abbe 
David, and has been called the Ailuropiis. Only one of these curious creatures 
has been discovered, and it is still more a link between cat and bear than the 
other. The Ailuropus melanoleucos is about four to five feet in length. The 
specimen secured measured 4' 10/' It is bear-like, as you will see from the 
rough sketch ; bnt it is only semi-plantigrade, and its skull exhibits both feline 
and ursine characteristics; its dentition is feline as regards the premolars, but 
the true molars are ursine. 

"The skull has also a considerable elevation of the occipital crest, and the 
zygomatic arches are enormous, more so than in any other carnivorous animal : 
both these are decidedly feline, as yon will observe on looking at these skulls of 
tiger and bear. 

" The racoons and the glutton link the bears on to the badgers and weasels 
and so on to the otters and sea-otters, and from the last We come to the marine 
carnivora— the walruses and seals. The sea-otter, though not reckoned among 
the marine carnivora, is quite as amphibious as a seal ; it is seldom seen on land, 
though it keeps close inshore. It has a curious way of floating on its back 
and can sleep in that position^ and the females do so, holding their little ones 
between their fore pa^s. 

"From these animals we begin to link on towards the whales. The out- 
ward form begins to be fish-like, though the skeleton internally pre- 
serves its mammalian character in full; but the hands and feet lose their 
grasping powers, and being enclosed in fingerless gloves and stockings, as it 
were, become mere paddles for swimming. Nothing can be more awkward 
than a seal or walrus on dry land, yet how graceful in the water. The 
transition from a seal to a whale or a porpoise is easy to be understood, and 
here is an argument against the development theory, which is generally 
underatood tobea progression from a lower to a higher standard. If such 
transitions take place at all, it wonld be reasonable to suppose that the porpoise 
evolved from the seal, for it is not in the fitness of things for a whale or 
a porpoise to go flopping about on dry rocks till the friction produced legs, 
whereas we all know that the permanent disuse of any member will lead to its 
deterioration ; and therefore if we are to have an evolution theory at all, let 
us suppose that seals took to remaining in the water so long that having no 
nse for legs they left them oflE. In the cetaceans the upper portion of the 
skeleton retains the normal mammalian form, bnt the rest is merely a verte- 
bral column ; hind legs disappear entirely, although the rudiments of small 
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pelvic boDes are to be focnd embedded in the flesh, like the clavicles of the 
tiger, useless save as a clue. 

" Now I have taken up my full share of your time, and have but half gone 
through my subject. The links between the Rodents, Proboscidea, Ungulata, 
and Euminantia must remain over for some future occasion if the subject be 
deemed of sufiScient interest to call for more of it," 

Pollen Grains. 

Dr. Kirtikar exhibited under the microscope the pollen grains of the Rose 
hibiscus, Canna indica, Calotropis gigans, Calophyllum inophjllum, Pandanue 
odoratissimuB, Amaryllis, Garuga piunata, &c., and went on to explain what 
pollen was. He said it was commonly a yellow powder, sometimes gritty, often 
impalpable, and was the product of the male portion of the reproductive 
organs of flowering plants or phanerogams called staniens. It formed an 
essantial element in the process of fertilization or impieguation of the ovule. 
The pcilen of the male organs or stamens and the ovule of the female 
organs or pistil by themselves, u e., aloue aud uutouched qp unaffected 
by each other, were powerless in the propagation of the species to 
which they belonged. The poUeu had to ccme into contact, either directly or 
indirectly, by being carried from stamens to stigma, from flower to flower, by 
the busy bee and brilliantly coloured butterflies and moths, or by simple 
currents of air, winds, and storms. Mr. Blocklej's researches have shown that 
hay fever was caused by the migration of pollen grains of grasses, lilies, 
roses, and other plants. Professor Otto Thome, of Cologne, the lecturer said, 
bad stated that in forests consisting of those trees which bore catkins, immense 
clouds of pcllsQ were seen floating in air, at the time of pollination, which 
were sometimes carried to the earth by showers of rain and there formed the 
so-called sulj^hur-rain. Special contrivances, Dr. Kirtikar said, existed in 
water-plants for the utilization of pollen grains. Submerged plants always 
threw their flower-stalks above the surface of water, as in Trapa sagitta 
and water-lily. Vallisneria spiralis however had a remarkable mode 
of fecundation. The male flowers containing the pollen were seated 
on very short pedicels at the base of the leaves, often several feet below 
the surface of the water. The female flowers on the contrary bad very long 
pedicels, which at a particular time became greatly elongated and raised the 
flower to the surface of the water. The male flowers next became detached 
from their pedicels, rose to the surface, were floated among the female flowers, 
and thus fertilized the ovule. After this had been accomplished — and this is 
the most remarkable part of the whole process — the female flower coiled up 
spirally and the fruit ripened beneath the water. The subject of cross-fertili- 
zation which Darwin had so ably followed, the lecturer said, was a study by 
itself vast and interesting, whereby crossing between different flowers of the 
same plant, or between flowers on di£Eeret)t plants of the same species, was 

explained. 

Pollen, he said, was discharged generally at the time of the opening of the 
flower ». e, from the time it completed its bud-state to the time it expanded. 
The prccesB of pollen-discharge however, he said, might and did continue 
for some time after the flower had fully opened, but that this happened 
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simply as the remDaat of a process which had long since been complete, so 
far as fructification was concerned, that was to say, that pollen might go ou 
discharging even after the ovule had been acted upon and fecundated. As 
a general rule, the pericd of the maturity of pollen and the suitability of the 
ovule for fertilization were simultaneous. It was noteworthy that in the 
Natural Orders Orchidacese and Asclepiadacess, direct fecundation could never 
take place. la that part of the subject. Dr. Kirtikar said. Dr. MacDonald 
bad anticipated him, ani3 already ably spoken on the subject. An insect mn^t 
intercede in these orders and transfer the poUinia from one orchid to 
another. 

The pc lien cells assumed a variety of forms. Thirty different forms were 
pictured by Dr. Kirtikar on paper and handed round to the meeting. The 
contents of the pollen grains, he eaid, were called fovilla, which consisted 
of coarsely granular protoplasoi containing essential oil and starch globules 
suspended in finely atomized condition and varying in size from 1-4 000 to 
1-30,000 of an inch. It was the essential oil, he said, that gave flowers their 
value in the world of perfumery. 
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